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Foreword 


Among  the  oldest  and  most  enduring  of  American  institutions  are 
those  that  have  been  devoie(i  to  the  encouragement  of  the  arts  and 
the  sciences.  The  eighteenth  centurv  saw  the  establishment  of  the 
American  Philosophical  Society  in  Piiil.i<l(  Iphia  in  1743  and  the 
American  Academy  of  Arts  and  Sciences  in  Boston  in  1780.  During 
the  nineteenth  century,  a  great  many  scientific  societies  came  and 
went,  and  a  few  in  individual  disciplines  achieved  permanence.  But 
the  century  also  witnessed  the  founding  of  three  major  organizations 
with  broadly  interdisciplinary  interests:  the  Smithsonian  Institution  in 
1846;  the  Association  of  American  Geologists  and  Naturalists,  which 
in  1848  became  the  American  Association  for  the  Promotion  (later. 
Advancement)  of  Science;  and  the  National  Academy  of  Sciences  in 
1863. 

The  desirability  of  producing  a  history  of  the  first  hundred  years 

of  the  National  Academy  was  first  discussed  in  a  Council  meeting  in 
1961  ami  revived  again  in  1 966,  with  the  ultimate  result  that  Rexmond 
C.  (><Khrane  was  commissiouecl  to  prepare  such  a  historv.  He  would 
be  building  upon  Frederick  1  rue's  history,  written  to  commemorate 
the  Academy's  Semicentennial  in  1913. 
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vi  /  Foreword 

A  word  al)()ut  the  consolidation  and  reordering  ul  the  Academy's 
records  into  systematic  archives  is  essential  to  an  understanding  of  the 
circumstances  under  which  the  history  was  %mtten.  Having  been 
without  a  permanent  home  from  its  inception  until  it  occupied  its 
present  site  in  1924*  the  Academy  was  forced  to  operate  with  widely 
scattered  and  incomplete  records. 

In  1916,  with  the  establishment  of  the  National  Research  Council,  a 
Central  File  for  its  records  was  organized.  This  fik,  together  with  the 
accumulated  records  and  documents  of  more  than  a  half  century  of 
Academy  history,  which  had  long  been  stored  at  the  Smithsonian 
Institution,  was  in  1924  brought  to  the  new  Academy  building  on 
Constitution  Avenue  a  week  before  its  dedication. 

By  1963  the  volume  of  source  materials  tor  a  hundred-year  history 
was  awesome:  but  the  records  were  stored  in  various  areas  in  the 
Academy  building  and,  to  some  extent,  not  readily  and  uniformly 
accessible. 

The  Academy's  archives  were  established  late  in  1966.  A  small  staff 
was  mobilized,  and  the  work  of  collecting  and  organizing  the  records 
of  the  Academy  and  the  National  Research  Council  began  under  the 
direction  of  Jean  R.  St.  Clair,  Archivist,  who  since  1946  had  been  in 
charge  of  the  records  of  the  executive  ofHce  of  the  Research  Council 
and,  later,  of  the  Academy  as  %vell.  The  Centennial  history  and  the 
archives  program  were  begun  at  the  same  time,  so  that  in  some 
instances  the  records  were  organized  and  became  available  just  in 
time  for  the  historian's  next  chapter. 

The  present  volume  therefore  reflects,  to  some  extent,  the  scope  of 
the  material  now  in  the  archives.  Because  only  a  few  of  our  Academy 
members  have  the  time  and  the  opportunity  to  examine  our  archival 
material  in  any  detail,  it  was  thought  that  a  historical  account,  pre- 
sented in  narrative  form,  would  make  it  possible  for  members  and 
other  interested  j>ersons  to  become  acquainted  with  some  of  the 
milestones  in  the  Academy's  history,  as  well  as  with  the  individuals 
who  have  contributed  signiflcandy  to  our  institution  since  its  incep- 
tion more  than  a  century  ago. 

The  time  and  effort  of  a  great  many  people  have  gone  into  the 
preparation  of  a  work  of  this  scope  and  magnitude.  On  behalf  of  the 
Academy,  I  wish  to  thank  Mr.  Cochrane,  who  prepared  the  manu- 
script; Lee  Anna  Blick,  who  served  as  general  editor;  and  Patricia  W. 
Wakefield,  who  not  only  performed  much  of  the  research  but  who 
has  had  the  longest  service  with  the  project  and  has  contributed  in 
innumerable  ways  to  its  ultimate  realization. 
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The  wrork  of  Jean  St.  Clair  as  Archivist  has  already  been  acknowl- 
edged and  thanks  are  due,  abo,  to  the  Deputy  AnJuvist»  Paul  K. 
Md!3ure,  and  Thomas  E.  Mirabile  of  the  archives  staff,  whose  ind- 
mate  knowledge  of  the  Academy  collecdons  was  a  major  factor  in  the 
documentation  of  the  history.  Janice  F.  Goldblum,  also  of  the  archives 
staff,  was  of  great  assistance  in  locating  the  unusual  collection  of 
photographs  that  illustrates  the  book.  Riu  M .  Bruin  of  the  Executive 
Office  performed  an  indisix-nsable  task  in  typing  and  retyping  some 
twelve  hundred  pages  of  manuscript.  James  L.  Olsen,  Librarian  of  the 
Academy,  furnished  the  kind  of  guidance  and  assistance  upon  which 
both  historians  and  researchers  depend  so  greatly. 

At  several  stages  in  the  preparation  of  the  manuscript,  chapters 
were  sent  to  the  following  distinguished  members  of  the  Academy, 
who  were  asked  to  read  them  and  comment  in  the  light  of  relevance  to 
their  fields  of  special  interest:  Roger  Adams,  Allen  V.  Asiin,  Robert  F. 
Bacher,  Philip  Bard,  Dedev  W.  Bronk,  Harrison  Brown,  Vannevar 
Bush,  Leonard  Carmichael,  James  B.  Conant,  Lee  A.  DuBridge, 
William  A.  Fowler,  Philip  Handler,  Caryl  P.  Haskins,  Sterling  B. 
Hendricks,  Joel  H.  Hildd>rand,  Alexander  HoUaender,  George  B. 
Kistiakowsky,  Robert  F.  Loeb,  Alfred  L.  Lx)omis,  Walsh  McDermott, 
Saunders  Mac  Lane,  Marston  Morse,  W.  Albert  Noyes,  jr.,  I.  L  Rabi, 
Roger  Revelle,  William  J.  Robbins,  William  W.  Rubey,  Carl  F. 
Schmidt,  Frederick  Seitz,  Charles  Donald  Shane  (and  Mrs.  Shane), 
Harlow  Shapley,  Julius  A.  Srr.itron,  Merle  A.  Tuve,  Harold  C.  Urey, 
Alexander  Wetmore.  Benjamin  H.  Willier,  and  Abel  Wolman. 

Other  highly  qualified  scholars  and  staff  members  who  were  con- 
suited  include:  Harold  J.  Coolidge,  George  B.  Darling,  Charles  C. 
Dunham,  L.  R.  Hafstad,  Frederick  L.  Hovde,  Hugh  Odishaw,  Irvin 
Stewart,  and  Carroll  Wilson. 

To  all  of  these  who  took  the  time  and  trouble  to  offer  their  detailed 
counsel  and  suggestions,  critical  and  otherwise,  we  are  most  grateful. 
To  the  extent  possible,  these  contributions  are  reflected  in  the  present 
text 
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Antecedents 


The  European  Academies  and  the  Rcyal  Society 

The  founding  in  1863  of  the  National  Acadeinv  oi  Sciences  repre- 
sented a  monientous  event  in  the  history  of  science  in  the  United 
States.  It  fulfilled  a  need  fell  by  patriotic  men  ot  science  since  the  early 
years  of  the  Republic  for  "an  institution  by  which  the  scientific 
strength  of  the  country  may  be  brought,  from  time  to  time,  to  the  aid 
of  the  government,  in  guiding  action  by  the  knowledge  of  scientific 
principles  and  experiments.***  Yet  it  received  little  recognidon  at  the 
time.  Five  men,  possibly  six,  are  said  to  have  presided  over  the  genesis 
of  the  Academy;  few  others  among  the  fifty  individuals  named  as 
incorporators  were  even  aware  that  its  founding  was  imminent. 

The  antecedents  of  the  new  organization  in  American  science  were 
the  national  academies  in  Great  Britain  and  on  the  Continent,  whose 
membership  included  the  principal  men  of  science  of  the  realm. 

'  Report  of  thr  National  Academy  tf  Scwums  for  the  Y§ar  1863  (Washington:  Govemment 
Prinung  Oltke,  1864),  p.  1. 
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These  men  saw  science  as  the  handmaiden  of  the  state  and  the 
organization  of  scientists  in  honorific  bodies  as  a  stimulus  to  their 
achievements.  The  chartering  of  academies  under  the  auspices  of  a 
sovereign  lent  the  prestige  and  elements  of  support  and  permanence 
the  scientists  sought,  and  in  return  they  made  their  scientific  talents 
and  counsel  available  to  the  siaic. 

These  were  also  the  motivations  of  the  founders  of  the  National 
Academy  of  Sciences.  Its  establishment  in  the  midst  of  a  great  civil  war 
was  fortuitous,  perhaps,  and  its  eariy  existence  precarious;  and  in  this 
it  mirrored  the  state  of  science  at  that  time.  Nevertheless,  it  shared 
with  the  scientific  societies  and  academies  abroad  their  heritage  from 
the  seventeenth  centur)  — the  century  of  genius  that  had  called  forth 
Frands  Bacon,  William  Harvey,  Johannes  Kepler,  Galileo  Galilei, 
Rene  Descartes,  Blaise  PSucal,  Christian  Huygens,  Robert  Boyle,  Sir 
Isaac  Newton,  John  Locke,  Benedict  de  Spinoza,  and  Wilhelm  von 
Leibniz;'  the  century  that  witnessed  the  development  of  the  telescope, 
microscope,  and  pendulum,  the  thermometer,  barometer,  and  air 
pump,  as  well  as  calculus  and  the  calculating  machine. 

The  institutions  from  which  the  National  Academy  of  Sciences 
derives  (onstiiute  distinguished  antecedents.  Distant  forebears  in- 
clude the  early  seventeenth  century  academies  formed  in  Italy:  the 
Accademia  dei  Lincei  in  Rome  and  the  Accademia  del  Cimento  in 
Florence,  both  ot  which  came  under  the  intluence  of  Galileo.' 

Most  famous  and  longest-lived  of  the  Academy's  ancestors  is  Eng- 
land's Royal  Society,  which  received  its  charter  from  Charles  II  in 
i66s.  The  Society  had  its  origins  among  a  small  group  of  scholars  who 
were  interested  in  the  new  natural  philosophy.  They  met  informally, 
first  in  London,  then  in  Oxford,  and  were  the  **Invisible  College** 
referred  to  by  Robert  Boyle,  who  wrote:  **the  cornerstones  of  the 
InvisibU,  or ...  the  PkUosophkal  CoOegg,  do  now  and  then  honour  me 
with  their  company. . .  .'** 

The  King^s  Chsuter  of  Incorporation  decreed  that  the  Society's 

*  The  Kniiistioo  of  tevenieendi^entuiy  men  of  geniiii  to  die  nu^^ 

Alfrad  N.  Whitehead  in  his  Somcv  €md  lb  Modtm  WmrU  (New  York:  Macmilbn  Co., 

>9«5)-  P  "^7 

'  Martha  Ornstein,  The  RoU  of  Saentafic  Sonttifs  in  the  Sncniteruh  Century,  3d  ed. 
(Chicago:  Univeriity  of  Chicago  Press.  1938).  pp.  74  ff.;Essays  of  NaimnU  Etfnimntt  [of 
die  Accademia  del  Cimento],  tr.  Richard  Waller,  1684,  with  an  introduction  by 

A.  Rupert  Hall  (N'cvi  York  and  London:  I<»hnson  Reprint  Corp..  1964).  p.  ix;  Stilbnan 
Drake.  "1  he  Aciademia  dei  Lint ei ."  Sn^nr*-  /  5/ :  1 194-1200  (March  11.  1966). 

*  Louis  Trenchard  More.  The  Ufe  and  WoHu  ^  the  HonorabU  Robert  BoyU  (New  York: 
Oxford  Unherrity  Pre»,  1944).  p-  6t. 
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stuciics  were  "to  he  applied  to  further  promoting  by  the  authority  of 
experiments  the  science  of  natural  things  and  of  useful  arts,  to  the 
glory  of  God  the  Creator,  and  the  advantage  of  the  human  race.*** 

The  men  of  science  in  the  Sodety.  including  Robert  Boyle,  Sir 
Kenefan  Digby.  Sir  WiUiam  PMty.  John  Wallis,  John  Wilkms.  Dr. 
Jonathan  Goddard,  Sir  Christopher  Wren,  and  Robert  Hooke,  com- 
prised much  less  than  half  the  119  Original  Fellows.  The  rest  were  the 
amateurs  of  sdence,  noblemen,  men  of  letters,  doctors  of  divinity, 
merchants,  and  businessmen,  whose  duties  and  donations  were  neces- 
sary in  the  absence  of  royal  largesse. 

That  indefatigable  diarist  and  one-time  Secretary  of  the  Royal 
Society  (1672),  John  Evelyn,  makes  innumerable  references  to  the 
Society  in  his  famous  Kalendarium,  including  his  own  election  on 
August  20.  1662:  "1  was  this  day  admitted.  &  then  Sworne  one  of  the 
present  Council  of  the  Royal  Society,  being  nominated  in  his  Majesties 
Original  Graunt,  to  be  of  this  first  Council,  for  the  regulation  of  [the] 
Society,  8c  making  of  such  Laws  8c  statutes  as  were  conducible  to  its 
establishment  &  progresse:  for  which  we  now  set  a  part  every  WidneS' 
ittf  morning,  'till  they  were  all  fuiished.*** 

A  second  royal  antecedent  was  the  Acadimie  Royale  des  Sciences, 
established  in  Paris  in  1666,  enjoying  both  the  patronage  and  the 
financial  support  of  Louis  XIV.  The  French  Academy  also  had  had  its 
origins  in  a  small  group,  formed  about  two  decades  earlier,  which 
included  Pierre  Gassendi,  Ren6  Descartes,  and  Blaise  Pascal  and  hb 
father,  fltienne.' 

In  Germany,  it  was  Wilhelm  von  Leibniz  who  led  the  effort  for  an 

academy.  He  had  spent  four  years,  1672-1676.  in  Paris  with  full 
opportunity  to  observe  the  work  of  the  Academic,  and  he  had  also 
visited  London,  in  1673,  where  he  met  with  the  scholars  of  the  Royal 
S(x;ieiy.  Finally,  in  1700  Leibniz  obtained  a  charter  from  Frederick  I 
of  Prussia  for  the  establishment  in  Berlin  of  the  Societas  Regia 
Scientiarum  (later,  the  Deutsche  Akademie  der  Wisscnschaften).  Fi- 
nancial support  derived  from  a  calendar  monopoly  conferred  by  the 

*Sm  Henry  Lyons,  Tke  Royal  Socutf  1660^1940  :  A  Huiory     /<i  AdmimUnitum  undtr 

In  Omtm  (Gsinbtidge:  The  Unhrenhy  Picn.  1944),  p.  329. 

•  E.  S.  De  Beer  (ed.),  TVlNaijr         Bvdfm  (London:  Oxfoid  Unnenity  Pm.  1959). 

P-443 

*llarcourt  Brown,  Sdentifk  OrganizaHons  in  SevenUmth  Cmtury  France.  1620-1680 
(Bahiinoig;  WflKMnt  h  WiMm  Co..  i934)>  PP- 3>-3s>  utt-iig;  Onmem.  The  RoU  of 
Sdeniifk  StMs,  pp.  iti,  199  fT..  155;  Pierre  Flourem,  Hiitotkal  Skctth  of  dw 
Academy  of  Sciences  in  Paris."  in  Smithsonian  Institution,  ifttiNial  Rtpart  far  1862, 
PP-  S37-357i  Lyons,  The  R«jal  Sod^,  pp.  68-^. 
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monarch.  The  Akademie  was  modeled  on  the  French  and  English 
societies,  but  on  a  vasdy  larger  scale;  and  so  detailed  was  Leibniz*s 
planning  that  more  than  ten  years  passed  before  the  eighty  fellows 
who  had  been  appointed  held  their  first  meeting!* 

Leibniz  is  considered  the  spiritual  father  of  other  academies  on  the 
Continent,  including  those  at  St.  Pe t c rsburg  (i 725),  Gdtdngen(  1751), 
Munich  (1759),  and  Stockholm  (1786). 

The  new  science  that  was  to  transform  the  modern  world  arose  out 
of  the  search  for  a  metliod  of  investigation  thai  would  protluce  true 
and  useful  knowledge  about  man  and  his  world,  it  had  been  going  on 
for  a  century  when  Francis  Bacon  set  down  his  meih<Ki  lor  the  pursuit 
of  scientific  truth  by  observation  and  experimenLati{)n  and  declared 
that  pursuit  inseparable  from  the  improvement  of  the  human  condi- 
tion. In  the  Neuf  AUmUts  he  dramatiaed  the  age  to  come,  an  age  of 
scientific  cooperation,  under  the  auspices  of  the  state,  wherein  ap- 
pointed fellows  called  Merchants  of  Light  harvested  the  fruits  of 
learning  from  all  parts  of  the  world,  from  which  others  of  their 
academy  drew,  as  the  end  of  their  foundation,  "the  knowledge  of 
Causes,  and  secret  motions  of  things;  and  the  enlarging  of  the  bounds 
of  Human  Empire,  to  the  ef  fecting  of  all  things  possible/** 

The  academies  and  the  learned  societies  were  the  centers  for  the 
new  science  rather  than  the  universities,  because  the  latter  were  still 
largely  lo<  ked  into  the  medieval  concept  of  ihe  seven  liberal  arts:  the 
tnvium  (grammar,  rhetorii ,  and  logic)  and  ihc  quadnvium  (ariihnietic. 
inusit.  geoimtrv.  and  astronomv).  The  uni\ersilies  were  iheie  lo 
prepare  men  for  the  professions,  theology,  medicine,  and  law,  not  for 
exf>erimentation  in  laboratories  that  had  as  its  only  objective  the 
search  for  new  knowledge.** 

Sdeniiae,  which  traditionally  included  all  branches  of  academic 
learning.  Bacon  restricted  to  the  sciences  of  nature,  principally  natu- 
ral philosophy  and  natural  history,  with  mathematics  their  hand- 
maiden.  By  the  dme  of  the  Royal  Society,  natural  philosophy  com- 
prised physics,  chemistry,  and  astronomy;  natural  history  comprised 
botany,  zoology,  geology,  anatomy,  and  materia  medka.  The  words 
"science"  and  "technology**  appeared  about  the  tame  the  British 
Association  for  the  Advancement  of  Science  was  organiied  in  1831. 

*  Ltidwig  Kdler.  CoUfntd  WUkdm  Leiknu  wid  4i$  dtutscken  tuaetakm  4$$  17.  jakrkmkUrts 
(Berlin.  190$).  p.  s,  qtnied  in  Oitntom,  p.  178:  see  alio  pp.  184. 189-199. 194. 

*  Catherine  Drinker  Bonien,  Fnmit  Baetn:  The  Ttmper  tfa  Mm  (Boiton:  Little,  Brown 

and  C<i..  |>  i^iq. 

**  Omitcin,  The  RoU  oj  Scientijtc  Socutus,  pp.  24 1  -246. 
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"Sdentist**  and  "physicist**  were  deliberate  inventions  of  a  decade 
later." 

When  adence  crossed  the  Adantic  k  was  taken  by  members  of  the 
Royal  Society  and  academicians  from  the  Continent,  who  went  to  see 
the  prodigious  natural  wonders  that  had  been  described  by  the 
voyagers  to  and  settlers  of  the  New  World.  As  a  consequence,  the 
fundamental  and  pervasive  ideas  in  American  science,  as  in  educa^on 
and  in  political  and  social  philosophy,  were  for  almost  two  centuries 
derivatively  Baconian  in  inspiration.  It  is  not  without  significance  that 
the  printing  houses  of  Boston  and  Philadelphia  in  the  first  half  of  that 
century  iound  a  public  for  seven  editions  of  the  works  of  Bacon. 

Apart  from  the  visits  of  Europt-an  naturalists,  the  colonies'  princi- 
pal link  with  the  tradition  of  science  abroad  was  the  Royal  Sot  iety. 
Among  the  colonial  Fellows  were  John  Winthrop  the  Younger, 
chemist.  Governor  of  the  Connecticut  colony,  and  "Chief  Corre- 
spondent of  the  Royal  Society  in  the  West,"  and  William  Byrd  II,  of 
Virginia,  elected  to  the  Society  in  1696. 

In  the  next  century  almost  fifty  of  the  American  coloiiisu  were 
elected  Fellows,  most  of  them  living  in  or  closely  coimected  with  the 
growing  intellectual  centers  of  Boston  and  Philadelphia  and  in  the 
South.**  By  then  the  energies  of  the  merchants,  manu^Kturers, 
planters,  artisans,  craftsmen,  and  mechanics  had  brought  a  measure 
of  wealth  and,  more  important,  of  leisure,  enabling  many  of  them  to 
join  the  professional  men — the  ministers,  educators,  lawyers,  and 
physicians — in  the  pursuit  of  science. 

The  American  Philosophkal  Society 

On  the  assumption  that  "the  first  Drudgery  of  Settling  new  Colonies 
. . .  [was  now  ]  pretty  well  over,**  a  joint  pbn  issued  from  Benjamin 

"  William  When  ell.  Philosophy  of  the  Inductnm  ScMNCin  Foirndtd  t^on  Thur  Hulary  (Lon- 
don: J.  W.  Parker.  1840).  vol  i.  p.  cxiii. 

"  Frederick  £.  Brasch,  "The  Royal  Society  of  London  and  its  Influence  upon  Scientific 
Thoughi  in  the  Americui  Colonies,  StittU^  MoiMf  5^:SS6-S55.  448-469  (1931): 
Brasch,  **T1ie  Newtonian  F.prKh  in  the  American  Colonies  (1680-1783)."  Amfrican 
Antiquarian  Society  Prttreedtr ^rs  49 ."},\A-\V.V1  (1939);  .Margaret  Denny.  "The  Rov.il 
Society  and  American  Scholars,"  Scuntyu  Monthly  6^:415-427  (1947);  Raymond  P. 
Steams.  "Colonial  Fellows  of  the  Royal  Sodecy  of  London.  1661-1788,"  Onm  9:72-121 
(1948);  Stearns,  Sctence  in  the  British  Colonies  of  Amtfka  (Urbana:  University  of  Illinois 
Press.  1970);  cf.  Edward  Eggleston.  The  Transit  of  Civiliiation  from  Ellwand  to  AmaiMim 
the  HevenUenth  Century  (New  York:  D.  Appleton  &  Co.  1901). 
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Fnuikfin's  presi  in  1743  as  **A  Proposal  for  Promoting  Useful  Knowl- 
edge among  the  British  Plantations  in  America,**  by  the  formation  of  a 
^'Society  ...  of  Virtuott  or  ingenious  Men  residing  in  the  several  Col- 
onies, to  be  called  The  American  PhUosophkal  Soriely  who  are  to  main- 
tain a  constant  Correspondence.**  Seven  members  in  Philadelphia 
were  to  undertake  the  correspondence  with  the  colonies  to  the  north 
and  south,  as  well  as  with  the  academies  across  the  Atlantic,  in  their 
respective  fields  of  medicine,  botany,  mathematics,  chemistrv. 
mechanics,  geography,  and  general  natural  philosophy,  recording 
"all  philosophital  F.xperitnenls  that  lei  Light  into  ihe  Nature  of 
things,  tend  to  iturtasc  the  Power  of"  Man  over  Matter,  and  multiply 
the  Convciiiciu  t'  or  IMcasures  of  Life.**" 

With  Fraiiklui  as  Secretary.  Thomas  Bond  the  (orrespondciit  with 
physicians,  and  John  Bariram  the  correspondent  with  botanists, 
members  were  sought  throughout  the  colonies  and  the  first  papers 
solicited  for  the  publication  of  a  proposed  miscellany.  Then  the  early 
enthusiasm  of  the  virtuosi  declined.  Without  adequate  encourage- 
ment and  support  of  friends  of  science  among  the  merchants  and 
landed  gentry,  the  Society  languished,  and  Franklin  turned  to  new 
interests. 

In  1767-1768,  however,  the  American  Philosophical  Society  was 
revived  around  the  self-taught  astronomer  David  Rittenhouse.  At  the 
time.  Franklin  was  not  only  abroad  but  had  recently  been  elected 
president  of  a  rival  group.  "The  American  Stnietv  Held  at  Phiiadel- 
phi. I  for  Promoting  and  Propagating  Usef  ul  Knowledge 

In  1769  the  American  Philosophital  Sotiety  doubled  its  member- 
ship to  more  than  two  hundred  aiui  fif  ty  resident  and  ( orrt  sponding 
fellows  bv  absorbing  the  whole  of  the  "American  Society,"  itu  hiding 
Franklin,  who  was  to  be  its  President  to  the  end  of  fiis  life.  Well 
weighted  this  time  with  the  political  leaders  of  the  province  and  with 
prominent  merchants,  after  the  manner  of  the  Royal  Sodety,  it 
gained  further  support  through  a  series  of  grants  from  the  Pennsyl- 
vania assembly  for  its  observations  of  the  transit  of  Venus. 

**Franklin*s  Society,**  as  it  was  knoivn  abroad,  proceeded  to  take  in 
outstanding  men  of  science  from  the  other  colonies  and  to  elect 

•»  Brooke  Hindle.  Thr  Pursuit  of  Scim$  ht  JMMjpMfy  Amtrka,  1735-1789  (Chapd 
Hill:  Tnivcrsitv  of  North  Carolina  Press.  1956).  pp.  R8-72  A  farsimiif  of  the  title  pi^ 
of  the  plan  has  prefaced  the  American  PhUosophical  Society  Yeari>ook  since  1946. 

Another  brief  rivri  was  the  AmeilattiAaKlemy  of  Scieiioei,|mi|MMedin  1765  by  Em 
StOet  with  John  Winthrop  as  PKadnL  See  Hindle,  Tkt  Pursuit  ef  Scirmt,  pp.  1  ao- 1  s  1 , 
and  "Draft  of  a  Consticiition  ...,'*  August  15.  1765.  in  Exra  Scikt  Piqien,  Yale 
Univeruty. 
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foreign  members,  particularly  from  the  Academie  des  Sciences.  In 
1771  il  published  the  first  volume  of  its  7>aruar/ion.s,  at  once  acclaimed 
abroad  for  its  observations  of  the  transit  of  Venus  and  extolled  as  an 
"earnest  of  the  great  progress  the  arts  and  sciences  will  one  day  make 
in  this  New  World."'*  Except  for  the  period  177&-1778,  when 
PhOadelphui  was  occupied  by  British  troops,  the  Society  functioned 
uninterruptedly. 

As  the  new  nation  began  to  face  the  prospect  of  independence,  the 
need  for  greater  organization  and  activity  in  natural  philosophy  and 
in  the  mechanic  arts  engaged  the  thoughts  of  George  Washington, 
Benjamin  Franklin,  Thomas  Jefferson,  and  John  Adams.  At  the 
Condnental  Congress  that  met  in  Philadelphia  in  1774,  Adams  rec- 
ommended that  each  colony  establish  iu  own  society  for  the  encour- 
agement of  the  useful  arts  and  sciences.  While  Adams  was  in  France 
in  1778.  the  praise  he  lieard  of  the  Philosophical  Society  and  its 
Trnmacttam  spurred  him  on  his  return  the  next  year  to  urge  a 
similar  scxriety  in  his  native  Boston.** 


The  American  Academy  of  Arts  and  Sciences 

There  in  1780,  seventeen  months  before  the  surrender  of  Gen. 
Charles  Comwallis  at  Yorktown,  the  Massachusetts  legislature  passed 
the  act  inoorporating  the  American  Academy  of  Artt  and  Sdences. 
The  preface  to  its  first  volume  of  Memoin,  published  in  1785,  drew 
attention  to  the  unique  character  of  the  new  society.  Inspired  by  the 
auguries  of  liberty  and  independence  and  avowedly  modeled  on  the 
Academy  in  Paris,  it  had  been  founded,  as  the  merchant  James 
Bowdoin  in  his  opening  address  as  President  of  the  Academy  de- 
clared, 

to  promote  and  encourage  the  knowledge  of  the  antiquities  of>f  swriM,  and  of 
the  natural  history  of  the  country;  and  to  determine  the  uses  to  which  its 

various  natural  productions  mav  he  applied;  to  promote  and  encourage 
medical  discoveries;  mathematical  disquisitions;  philosophicnl  enquiries  and 
experiments;  improvements  in  agriculture,  arts,  manufai  tuits  and  com- 
merce; and,  in  fine,  to  cultivate  every  art  and  science  which  may  tend  to 
advance  the  interest ...  of  a  free,  independent,  and  vfrtuous  people.*' 

'*  Quoted  rrom  GnUlemam's  AUi§ume  41:417  (London.  1771).  in  Hindle.  Tkt  Punuk 

Science,  p.  144. 

■*  Hindlc,  The  Pursuit  of  Science,  p.  863. 

**  Pfeviaoe and  Bowdoin*! "PliikMopliical  Diwoune" on  Novembers.  1780.  in  Ameriaui 
AoKlcmy  of  Am  and  Sdenoct.  Mmmin  Idvovtt,  3  (1785). 
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With  its  ot fleers  drawn  larpjelv  from  the  Harvard  fatuity,  sixty 
members  including  Samuel  and  John  Adams  and  John  Hancock  were 
named  in  the  charter  and  its  luster  further  enhanced  by  the  election 
of  George  Washington,  Thomas  Jefferson,  Alexander  Hamilton,  and 
James  Madison  to  membenhip.  jean  cfAkmben  and  Georges  de 
Buffon  of  die  French  Academy  and  Joseph  PriesUey  of  the  Royal 
Society  were  among  the  first  foreign  members,  and  Franklin,  then 
living  in  France,  bocame  an  active  corresponding  member. 

Substantive  matter  in  that  first  volume  of  the  Memoirs  consisted 
largely  of  astronomical  and  magnetic  observations  ser\'ing  navigation 
and  geography  and  numerous  accounts  of  medical  and  meteondogi- 
cal  curiosities.  But  pride  of  place  went  to  Bowdoin's  papers  on  optics 
and  the  nature  of  light,  to  the  observations  of  the  solar  eclipse  of 
1780,  and,  of  lasting  fame,  the  account  of  the  phenomenon  later 
know  as  Baily  s  Beads.'* 


The  College  of  Physicians  <^  Philadelphia 

The  physicians  of  eighteenth  century  America  were  also  impelled  to 
create  their  own  learned  societies,  influenced  by  their  famous  pro- 
totypes m  Europe:  the  Royal  College  of  Surgeons,  Edinburgh  (1509); 
the  Royal  College  of  Physicians  of  London  (1518);  and  the  Royal 

College  of  Physicians,  Edinburgh  (1681). 

Early  records  indicate  a  series  of  such  societies  in  the  colonies  (and 
states),  the  first  of  which  appears  to  have  been  called  simply  Medical 
Society  in  Boston,  founded  in  1735  Others  included  A  Weekly 
Society  of  Gentlemen  in  New  York  (1749),  the  New  Jersey  Medical 
Society  (1766).  the  Massachusetts  Medical  Society  (1781).  and  the 
Medico  and  Chirurgical  Faculty  of  the  State  of  Maryland  (i799).'* 

One  of  the  most  famous  of  the  earlv  medical  societies,  and  one  that 
endures  to  the  present  day,  is  the  College  ol  Physicians  ot  Philadel- 
phia, established  in  1787.  Its  founding  members  were:  John  Redman, 
John  Jones,  William  Shippen,  Jr.,  Benjamin  Rush,  Samuel  Dufileld, 
James  Hutchinson,  Abraham  Chovet,  John  Morgan,  Adam  Kuhn, 
Gerandus  Clarkson,  Thomas  Parke,  George  Glentworth,  and  thirteen 
junior  fellows.  The  College's  first  home  was  in  one  of  the  early 

*•  American  Academy  of  Arts  and  Sciences,  Mmmmv  /:9S  (1785). 
'•James  Tyson,  M.D..  "Address  of  the  Piesident,"  TVMitadiimi  md  Shidm  «fCclkgf  «f 
Physiaam  nf  Phtladrlphia.  3d  Series  31 :368  (1909);  Ralph  S.  Bates, Sctifi^^SoculMfmllf 
Uniud  Statu,  sd  ed..  (New  York:  ColuiiU)ia  University  Press,  1958),  pp.  id^ig. 
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buildings  of  the  Academy  of  Philadelphia,  the  future  University  of 
Peimsylvaiiia,  at  Fourth  and  Arch  Streets.  The  College  was  also 
housed  for  a  number  of  years  in  the  historic  building  now  occupied  by 
the  American  Philosophical  Society.  Its  objectives,  as  set  forth  in  its 
constitution,  reflect  an  interesting  awareness  of  health  problems 
indigenous  to  this  country: 

To  advance  the  science  of  medicine,  and  thereby  lessen  human  misery  by 
investigating  the  diseases  and  remedies  that  are  peculiar  to  our  country,  by 
observing  die  effects  different  seasons,  dimatw  and  situations  upon  the 
human  body,  by  recording  the  changes  that  are  produced  in  diseases  by  the 
progress  of  agriculture,  arts,  population,  and  manners,  by  searching  for 
nie^dnes  in  our  woods,  waters,  aiid  the  boweb  of  the  Earth. . .  .** 

Like  learned  societies  in  other  fields,  the  College  of  Physicians 
aspired  to  the  pubhcation  of  its  Transactions,  which  in  the  eighteenth 
aiid  early  nineteenth  centuries  was  an  important  means  of  com- 
municating technical  information,  ^because  it  was . . .  almost  the  only 
ivay  by  which  professioiud  essays  could  be  presented  to  the  public. 
Now,  periodicals,  issued  weekly,  monthly,  quarterly,  are  open  to 
competent  writers  on  every  imaginable  subject  of  special  or  general 
interest  to  society.** 

The  first  part  of  Volume  1  of  Transactions  Csf  Studies  of  the  CoUege  of 
Physicians  of  Philadelphia  was  published  in  July  1793.  Among  other 
things  it  contained  a  discourse  on  the  objects  of  the  institution,  read 
before  the  College  by  Dr.  Benjamin  Rush,  February  6,  1787. 

A  pamphlet  entitled  Proceedings  of  the  College  of  Physicians  of  Philadel- 
phia relative  to  the  prevention  of  the  introduction  and  spreading  of  contagious 
diseases  was  published  in  1798. 

Another,  Facts  and  Observations  relatiue  to  the  nature  and  ongin  of  the 
pestUential fever  whkk  prevailed  in  this  city  in  1 793, 1 797,  and  1798.  By  the 
College  of  Physidans    Philadelphia,  was  issued  in  1800.** 

In  the  following  century,  S.  Weir  Mitchell,  who  was  President  of  the 
College  of  Physidans  of  Philadelphia  from  1886  to  1889  and  from 
189s  to  1895,  was  active  in  the  affairs  of  the  National  Academy  of. 
Sciences  and  was  also  Joseph  Henry*s  personal  physician. 

Francis  C  Wcxxl,  M.D..  "The  College  of  Physicians  of  Philadelphia."  Medical  Affairs 
(University  of  Pennsylvania,  June  1967),  p.  4;  "iRoth  Anniversary  Reception:  Presi- 
dent's Address."  Transactions  &  Shuiits  of  the  CoUege  oj  Fhystaans  oj  Phtiadelphta,  4th  Series 
95:194  (April  1968). 

"  W.  S.  W.  Rusi  henl>crgcr,  MJ[).,^n  Armunl  of  the  Institittion  and  Progress  of  the  College  cf 
Physumm  of  Hhilndelphui  During  a  Hundred  Yean,  From  Jamury  1787  (Philadelphia: 
Wm.  J.  Dornan.  Primer,  1S87),  p.  160. 
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Concern  for  a  NaHmud  Uniuersity 

In  1800.  the  capital  of  the  nation  was  moved  to  Washington,  abandon- 
ing Philadelphia,  the  cuhural  center  and  most  populous  city  of  the 
nation,  lor  the  swampy,  pest-laden  banks  of  the  Potomac.  The  new 
site  w  ould  presumably  provide  a  more  central  seat  of  government.  To 
the  new  capital  also  came  the  issue  of  federal  responsibility  for 
promoting  institittioiis  for  the  general  diffusion  of  knowledge.** 

The  greatest  concern  centeired  on  the  estabUshment  under  the 
patronage  of  Congress  of  a  national  university  that  would  afford,  as 
Benjamin  Rush  said,  advanced  instruction  in  government  and  history, 
the  practical  arts  and  sciences,  and  **everything  else  connected  with 
the  advancement  of  republican  knowledge  and  principles.'**'  The 
founding  of  such  an  institution,  sought  by  Washington  as  far  back  as 
1775,  proposed  by  James  Madisim  and  Charles  Pinckney  at  the 
Constitutional  Convention  of  1787,  urged  in  Jefferson's  annual  mes- 
sage to  Congrew  in  1806,  elaborated  by  poet-statesmen  Joel  Barlow 
in  his  plan  for  a  national  institution  that  same  year,  and  revived  peri- 
odicallv  over  the  next  three  decades,  failed  repeatedly  because  the 
states  resisted  the  idea  of  granting  so  specific  a  power  to  the  central 
government.  All  that  was  achieved  in  the  field  of  science  at  the 
Convention  of  1787  was  to  grant  Congress  authority  to  establish  a 
mint,  fix  the  standards  of  weights  and  measures,  and  **promote  the 
Progress  of  Science  and  useful  Arts,  by  securing  for  limited  Times  to 
Authors  and  Inventors  the  exclusive  Right  to  their  respective  Writ- 
ings and  Discoveries; . .  .** 

Those  who  aspired  to  a  closer  conjuncdon  of  science  with  the 
central  government  fastened  on  that  phrase  of  the  Constitution,  *'to 
promote  the  Progress  of  Science  and  useful  Arts,'*  but  they  con- 
fronted a  Congress  hesitant  to  implement  even  the  elementary  re- 
sponsibilities for  science  implied  in  that  phraseology.  The  mint  was  set 
up  with  little  dclav  under  David  Rittenhouse.  Three  years  later 
Congress,  at  the  urging  of  George  Washington,  passed  the  first  patent 
act.  Not  until  1802  did  it  appoint  a  Superintendent  of  Patents  (in  the 
Sute  Department);  and  a  Patent  Office  was  fmally  established  in 
1836. 

Since  it  was  responsible  for  the  national  defense,  Congress  in  1 794 

"  Constance  Green,  Wa^ihtngton:  Village  and  CapiuU,  1800-1878  (Plincelon:  Princeton 
University  Press,  1968),  pp.  7.  8,  86  ff.,  68-69. 

•  Dwrid  Madten.  TV  N^Smd  Umvtnitf:  Buiunng  Dream  of  the  Umkd  SMn  efAmerka 
(Deiroii:  Wayne  Stale  Univenicy  PKis,  ig06),  p.  i& 
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set  up  a  "Corps  of  Artillerists  and  Engineers"  at  West  Point,  but 
subse<|uently  fire  destroyed  the  building  housing  the  Corps.  In  1802 
Jef  f  erson  directed  its  restoration  as  the  U.S.  Military  Academy  for  the 
training  of  the  Corps  of  Engineers  in  civil  and  military  engineering. 
Jefferson,  not  Congress,  initiated  the  scientific  explorations  and  sur- 
veys that  led  eventually  to  the  establishment  of  the  Geologica]  Survey 
in  1879.  On  the  recommendation  of  the  American  Philosophical 
Society,  Jefferson  created  the  Coast  Survey  in  1807  with  the  assistance 
of  the  skilled,  irascible  Sniriss  geodesist,  Ferdinand  Rudolph  Hassler, 
who  served  as  Superintendent  of  the  Survey  during  the  years  1816- 
1818  and  1832-1S43.  Establishment  of  even  a  minuscule  Office  of 
Weights  and  Measures,  in  Hassler*s  Coast  Survey,  did  not  occur  until 
1836 

In  1825,  John  Quincy  Adams,  the  last  in  the  succession  of  patrician 
presidents  with  strong  inclinations  toward  science,  declared  in  his  first 
annual  message  to  Congress  that  it  had  a  constitutional  obligation  to 
create  a  national  university  and  called  for  a  national  observatory,  a 
naval  academy  corresponding  to  West  Point,  and  a  new  executive 
department  to  plan  and  supervise  scientific  activities  in  the  govern- 
ment.** The  violent  reaction  of  the  Congress  placed  in  jeopardy 
during  Adams*s  term  even  the  few  scientific  offices  it  had  activated. 
The  intellectual  and  scientific  center  that  Washington  and  Jefferson 
had  envisioned  in  the  nation's  capital  did  not  be^  to  emerge  until 
after  the  founding  of  the  Smithsonian  Institution  almost  a  quarter  of 
a  century  later.** 


The  Cohimbian  Institute 

An  early  attempt  to  create  a  learned  society  in  Washington  was  the 
Columbian  Institute  for  the  Promotion  of  the  Arts  and  Sciences, 
which  had  begun  life  in  the  spring  of  1816  as  the  Metropolitan 
Society.  Its  founders  were  two  of  Barlow's  friends,  Josiah  Meigs, 
former  Yale  Professor  of  Mathematics  and  Natural  Philosophy,  then 
in  charge  of  the  General  Land  Office,  and  Thomas  Law,  a  London 
man  of  wealth  and  a  leader  of  the  intellectual  life  in  the  capital.  When, 
two  weeks  after  its  first  meeting,  some  ninety  residents  of  the  dty 

**  Samuel  F.  Bemis,  John  Quincy  Adorns  and  thi  Union  (New  York:  Alfred  A.  Knopf, 
•956).  PP-  65  ^• 

A.  Hunter  iyvi^ne,Sd$memA*F§ienlGmmnment:  A  History  tfPUiem nrfiiitf wWii <b 
IMO  (Cambridge:  The  BdkMip  Pr«  of  HaranI  Univenity  Pim.  ig57),  pp.  39-4t. 
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expressed  interest  in  joining  the  society,  a  committee  headed  by 
Edward  Cutbush,  a  naval  surgeon  stadoned  in  Washington,  Meigs, 
John  Quincy  Adams,  and  the  architect  and  engineer  Benjamin 

Latrobe  drafted  a  constitution  and  gave  the  society  its  new  name. 

Besides  its  principal  aim,  to  organize  the  scientific  talent  in  Wash- 
ington and  put  it  at  the  disposal  of  the  government,  the  Columbian 
Institute  planned  as  long-term  enterprises  the  propagation  of  plants 
"medicinal,  esculent,  or  for  the  promotion  of  arts  and  manufactur- 
ers," and  the  preparation  of  a  great  topographical  and  statistical  his- 
tory ol  the  nation,  describing  its  land  teauues.  navigable  streams, 
varieties  of  climate,  incidence  of  disease,  agricultural  products,  min- 
eral waters,  and  such  other  "topographical  remarks  as  may  aid 
valetudinarians.**** 

With  a  membership  in  which  congressmen  and  officers  of  the 
various  federal  agencies  and  departments  were  prominent,  the  Co- 
lumbian  Institute  obtained  from  Congress  a  charter  of  incorporation 
in  1818  and  moved  from  Blodget*s  Hotel  to  City  Hall  and  then  in 
1894  to  the  Capitld.  Two  years  after  incorporation,  seeking  national 
Status,  the  Institute  organized  its  activities  into  five  classes  (mathe- 
matical sciences,  physical  sciences,  moral  and  political  sciences,  gen- 
eral literature,  and  fine  arts),  petitioned  for  federal  funds  to  prepare 
a  national  pharmacopoeia,  and  sought  authority  to  undertake  the 
deternnnation  ot  the  meridian  of  Washington,  establish  a  national 
astronomical  observatory,  and  fix  upon  a  system  of  weights  and 
measures." 

Congress  balked  at  supporting  such  activities,  and  though  it  pro- 
vided 5  of  the  200  acres  asked  for  on  the  Mall  near  the  Capitol  for  a 
botanic  garden  and  museum,  it  granted  no  funds  for  the  construction 
or  upkeep  of  buildings.  Yet  for  a  time,  under  its  successive 
presidentSF-Cutbush,  Meigs,  Adams,  and  John  C.  Calhoun— the  Co- 
lumbian Institute  flourished,  numbering  at  its  height  150  resident, 
12s  corresponding,  and  7  honorary  members.  Among  its  resident 
members  were  Andrew  Johnson,  Henry  Clay,  Daniel  Webster, 
Richard  Rush,  and  Joel  R.  Poinsett;  and  among  its  correspondents, 
Nathaniel  Bowditch  of  Boston,  the  Harvard  historian  Jared  Sparks, 
lexicographer  Noah  Webster,  Ferdinand  Rudolph  Hassler  (then  liv> 

•"Richard  Rathbun.  The  ColumHan  tnOUule/ar  Ae  PrmoHm  tf  Am  amd  Stkneet:  A 
Wadimglom  Society  ef  1816-1838,  whuh  Esiablithed  a  Museum  and  Botanic  Garden  under 
Gm'rmmmt  Palnmge,  in  U.S.  Naiional  MuMum  Buiiettn  101  (Washingum:  1917), 
pp.  13.  67. 

Rathbun.  The  CohaMm  /lutitttlr.  pp.  5,  ix.  da-iir^,  7  >  •  73* 
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ing  in  New  York  Sute),  Benjamin  Silliman  of  Yale,  and  Peter  S. 
DuP6noeaiu»  President  of  the  American  Philosophical  Society. 
Georges  Cuvier  and  the  Marquis  de  Lafayette  were  foreign 
members.** 

It  was  a  goodly  company,  but  the  Institute  continued  as  it  began, 
**an  organization  of  gentlemen,  who  were  for  the  most  part  occupied 
in  laborious  official  or  professional  duties."**  Without  enough  force- 
ful men  of  science  to  stimulate  and  advance  the  Institute,  interest  in  it 
declined  rapidly,  esf>ecially  after  its  leading  spirit.  Dr.  Cutbush,  left 
the  city  in  1826.  Eighty-five  communications,  over  half  of  them  on 
astronomy  and  mathematics,  gathered  dust  as  plans  for  their  publica- 
tion came  to  nothing.  In  1837,  alter  a  single  meeting  early  that  year, 
the  Columbian  Institute  expired. 


The  National  ImtUuU 

One  member  of  the  Columbian  Institute  unwilling  to  see  it  die  was 
Joel  R.  Poinsett,  who  felt  that  the  inferiority  of  American  to  European 
sdenoe  was  owing  to  the  want  of  a  stronger  and  more  active  center  of 
science  than  the  Institute.  Bom  in  Charleston,  South  Carolina,  Poin- 

sett  served  as  a  legislator  and  diplomat  and  in  1837  became  President 
Martin  Van  Buren's  Secretary  of  War.  He  had  earlier  studied 
medicine  at  Fdinburgh,  where  he  acquired  a  lifelong  interest  in 
natural  science.  He  brought  from  Mexico,  where  he  had  been  first 
U.S.  Minister,  the  flower  that  bears  his  name. 

The  Smilhson  bequest  (described  hereinafter)  suggested  to  Poinsett 
a  strong  possibility  that  it  might  well  be  settled  on  an  established 
organization  of  scientific  activity  in  Washington.  In  May  1840,  with 
encouraging  prospects,  Poinsett  and  some  eight  of  his  friends  in  the 
government  service  formed  the  National  Institution  (later  Institute) 
for  the  Promotion  of  Sdenoe,  in  full  expectation  of  administering  the 
bequest.** 

The  cabinet  members,  congressmen,  federal  scientists,  and  promi- 

nent  citizens  who  had  been  in  the  Columbian  Institute  were  invited  to 
join,  and  they  brought  with  them  its  records  and  its  museum  of 

•John  W.  Oliver,  "Amcrka's  First  Aitcnipt  lo  Unite  the  Forces  ot  Science  and  Govern- 
ment.*' SdttU^  Monthfy  55:253>257  ( 194 1). 
■•Ibtliblin,  The  Cohmtim  ImliMc.  p.  41. 

*•  For  that  expectation,  see  Bulletin  of  the  Procffdings  of  the  National  Institution  .  .  .  ( 1 84 1 ). 
pp  1 2.  29.  47  (NAS  Archives:  IN  ST  Ahoc:  Nat'l  Instituiion  for  Promotion  of  Science: 
Proceedings:  1840:  1841). 
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minerab  and  loological,  botanic,  and  fossil  specimens.  Within  a  year 
the  new  Institute  had  more  than  ninety  members  and  had  secured  the 
introduction  of  bilk  in  the  Senate  to  put  the  Smithson  bequest  under 
its  management.  With  the  hope  that  in  the  interim  **the  Government 
might  extend  its  patronizing  hand/*  the  Institute  sought  and  obtained 
its  incorporation  in  1842." 

The  patronage  extended  no  further.  Congress  had  been  willing  to 
grant  a  charter,  but  it  withheld  the  funds  that  the  Institute  so 
desperately  needed  to  sustain  itself  .  As  one  historian  has  pointed  out, 
"With  firm  backing  by  either  leading  politicians  or  scientists,  the 
Institute  should  have  been  able  to  attain  Congressional  support;  its 
aggressive  handling  of  affairs,  however,  was  shifting  some  politicians 
from  neutral  to  hostile  positions. . . .  While  not  openly  hostile,  many 
politicians  were  simply  apathetic  toward  science  and  the  aspiring 
organization  designed  to  promote  it.  Others  were  intent  on  securing 
the  Smithson  bequest  for  different  projects. . .  .***" 

Although  the  membership  of  the  National  Institute  grew  to  8$a, 
and  included  more  than  a  thousand  corresponding  members,  it  never 
rose  above  the  level  of  a  nati<Mial  museum.  Domination  of  Institute 
affairs  by  politicians  and  amateurs  led  to  the  alienation  of  serious  men 
of  science  and  ultimately  to  its  demise.  It  blazed  briefly  in  April  1844, 
when  it  sponsored  the  first  national  scientific  congress  in  this  country, 
but  its  failure  to  enlist  the  participation  of  the  Association  of  .Ameri- 
can Geologists  and  Naturalists  signaled  the  end  of  the  Institute. 

In  1842  the  Institute  had  issued  a  circular  announcing  plans  for  the 
congress  and  inviting,  among  others,  the  American  Philosophical 
Society  and  the  Association  of  American  Geologists  and  Naturalists  to 
attend.  However,  members  of  the  Association,  who  had  already 
planned  an  annual  meeting  of  their  own  in  Washington  in  April  1844. 
interpreted  the  proposal  as  an  attempt  **to  upstage  the  Association  or 
to  absorb  it  completely,****  and  they  proceeded  instead  with  plans  for 
their  own  meeting,  ultimately  held  in  May  1844.  Although  die  initial 
response  to  the  Institute's  circulars  had  been  favorable,  by  late  184s 
skepticism  among  scientists  was  increasing: 

"  G.  fi.  Goode,  "1  he  Genesis  of  the  United  States  National  Museum,"  in  A  Mrmonal  of 
GMVfrArMNiGoe^  (Smiditonian  Institution.  Makmal  Muteuin,i4iMMalJt<;^/or  1897, 
Part  II,  Washington.  1901).  pp.  107.  isg  (hereafter  cited  as  Goode.  MemafM). 

Sally  Kohlstedt.  "A  Step  Toward  Scientific  Self-Identity  in  the  United  Stain:  Tlie 
Failure  of  the  National  Institute,  1844," /lii  62:546  (1971). 
-iUtL.  p.  353. 
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Mirrored  in  the  private  OHTeapondence  relating  to  the  topic  of  the  Institute 
from  1842  through  early  1844  were  several  fears:  the  United  States  wat  not 
yet  ready  for  such  an  extensive  scientific  organization;  the  Smithson  bequest 
must  give  much-needed  funding  for  promotion  rather  than  the  diffusion  of 
knowledge;  government  sup[>ori  must  in  no  way  imply  governmental  control 
over  scientific  projects;  and  scientific  organization  must  be  evolved  in  re- 
sponse to  and  on  a  pattern  of  need  for  scientific  intercourse,  not  placed  iiito  a 
bureaucratic  superstructure.  Overriding  these  concerns  nvas  scientific  re- 
sentment of  the  assumption  of  leadership  by  demi-savants  and  politicians.** 

Despite  this  disaffection,  the  leaders  of  the  Institute  worked  dili- 
gently to  make  the  congress  a  spectacular  event  in  the  public  eye. 
President  John  Tyler  made  the  opening  address,  and  Alexander 
Dallas  Bache  of  the  Coast  Survey  led  off  the  forty-two  papers  with 
remarks  **Otk  Che  condition  of  sdence  in  the  United  Slates  and 
Eunype,**  regjrettably  never  published.  But  the  real  purpose  of  the 
gathering  was  to  present  to  the  Congress  a  united  appeal  for  funds 
for  the  National  Institute,  in  particular,  the  Smithson  bequest.  It 
failed  when  Congress  adjourned  without  taking  any  acdon.** 

Although  the  Institute  limped  along  until  1862,  it  never  regained 
Its  early  momentum.  Its  political  maneiiverings  had  **only  reinforced 
a  conviction  that  aggressive  politicians  were  not  primarily  concerned 
about  advancing  science."'" 

The  real  source  of  its  defeat,  however,  undoubtedly  lav  in  the 
growing  sense  of  professionalism  on  the  part  of  serious  scientists. 
Although  not  yet  fully  organized  themselves,  they  saw  in  their  own 
Association  of  American  Geologists  and  Naturalists  a  forum  for  the 
presentation  and  discussion  of  scientific  papers,  unattended  by  the 
fanfare  of  politicians  and  flamboyant  press  coverage.  They  perceived 
quite  dearly  how  easily  sdence  might  become  the  tool  of  ambitious 
politidans,  and  they  showed  their  apprehension  by  boycotting,  for  the 
most  part,  the  1844  meeting  of  the  National  Institute  with  its  osten- 
tatious display  of  political  support. 


**lb¥i.,  pp.  35«-353- 

**  G.  B.  Goode.  "The  First  National  Scientific  Congress  (Washington,  April  1844).  and 
In  ConiMction  with  the  Otganiation  the  American  Awociation,'*  Memmal,  pp.  469- 
477:  Gfxxle.  The  Genesis  of  the  linked  Stttes  National  Museum,"  Mmond, 

pp.  97-98.  109. 
**  Kohlstedt,  p.  361. 
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Long  before  the  National  Academy  of  Sciences  became  a  reality 
(somewhat  fortuitously  at  the  height  of  the  American  Civil  War),  a 
number  of  energetic  and  far-seeing  scientists  of  the  nineteenth  cen- 
tury had  seen  the  need  for  a  central  body  of  scientists  that  could 
render  advice  and  assistance  to  the  federal  government.  Some  of  the 
early  attempts  arc  described  in  the  preceding  chapter. 

The  middle  of  the  century  witnessed  the  rise  of  the  Smithsonian 
Institution  and  the  creation  of  the  American  Association  for  the 
Advarucrnt  nt  of  Science  (aaas),  both  of  which  were  direcdy  related  to 
the  creation  of  the  Academy. 


The  Smithson  Bequest 

The  history  of  the  Smithsonian  Institution,  the  first  sdentiflc  research 

organization  to  be  established  by  -the  federal  government  is,  in  fact,  so 
closely  linked  with  that  of  the  National  Academy  of  Sciences,  which 
followed  two  decades  later,  that  some  knowledge  of  the  former  is 


16 
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necessary  to  an  understanding  of  the  drcunutances  under  which  the 
Academy  came  into  being. 
The  early  days  of  the  two  institutions  were  most  closely  interlinked 

by  the  personalities  of  the  men  who  dominated  both,  particularly 
Joseph  Henry,  first  Secretary  of  the  Smithsonian  and  second  Presi- 
dent of  the  Academy,  and  Alexander  Dallas  Bache,  one  of  the 
Smithsonian's  original  Regents  and  first  President  of  the  Academy. 
Then,  Uxy,  the  "homeless"  Academy  occupied  a  r(K)m  in  the  "Castle 
on  the  Mall/'  home  ot  the  Smithsonian  Institution,  for  over  fifty 
years. 

The  story  of  the  Smithsonian  begins  in  Enj^Iand.  On  June  26,  1829. 
James  Smiihson,  an  English  chemist  and  mineralogist  of  modest 
attainments  but  strong  faith  in  the  future  of  science,  died  in  Genoa, 
Italy,  at  the  age  of  sixty-four.  Three  years  earlier  he  had  made  a  will 
in  which  a  nephew,  Henry  James  Hungerford*  was  to  be  his  heir,  but 
in  the  event  the  nephew  diied  childless,  the  whole  of  his  very  consider- 
able fortune  was  to  go  **to  the  United  States  of  America,  to  found  at 
Washington,  under  the  name  of  the  Smithsonian  Institution,  an 
£stablishment  for  the  increase  &  diffusion  of  luiowledge  among 
men."* 

The  reasons  for  this  quixotic  gesture  with  its  far-reachinp^  conse- 
quences remain  obscure.  Smithson  never  traveled  to  the  United  States 
and  so  far  as  is  known  was  not  thought  to  have  been  actjuainled  with 
any  Americans,  with  the  possible  exception  of  Joel  Barlow. 

Some  speculation  has  centered  upon  the  circumstances  of  his  birth. 
He  was  the  illegitimate  son  of  parents  of  illustrious  heritage.  His 
father  was  Hugh  Smithson,  who  later  became  Hugh  Percy,  the  first 
Duke  of  Northumberland  under  the  third  creadon  of  the  dtle.  His 
mother  was  Elizabeth  Hungerford  Keate  Made,  a  widow  who  was 
lineally  descended  from  Henry  VH  through  her  great-grandunde, 
Charles,  Duke  of  SomerseL 

P^ul  Oehser  points  out  that  Smithson  wrote  in  one  of  hb  manu- 
scripts: '*The  best  blood  of  England  fk>ws  in  my  veins;  on  my  father's 
side  1  am  a  Northumberland,  on  my  mother's  I  am  related  to  Kings, 
but  this  avails  me  not.  My  name  shall  live  in  the  memory  of  men 
when  the  titles  of  the  Northumberiands  and  the  Percys  are  extinct 
and  forgotten."* 

Into  this  statement  one  may  read  an  underlying  note  of  bitterness 

'  Paul  H.  Oehser,  Sons  of  Science:  The  Story  of  the  SmUhsonmn  Institution  and  its  Leaders 
(New  York:  Greenwiiod  Press,  1968).  pp.  1-13- 
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against  the  rigidity  of  the  British  class  system.  And  since  Smithson's 
nephew,  the  prior  beneficiary  of  his  estate,  died  childless  in  1835,  his 
fortune  uUimately  came  to  the  United  States. 

When  news  of  the  bequest  reached  this  country  in  1836,  it  precipi- 
tated a  curious  controversy.  Congress  was  divided  as  to  whether  the 
United  States  could  accept  the  money.  The  arguments  over  a  nadooal 
university  were  revived,  and  there  were  even  diose  who  felt  that  it  was 
beneath  the  dignity  of  the  United  States  to  receive  such  a  gift  from 
abroad.*  The  final  vote  in  the  House,  however,  was  eighty-five  yeas 
and  seventy-six  nays;  the  vote  in  the  Senate  was  twenty-six  to  thirteen. 

President  Andrew  Jackson  dispatched  to  England  Richard  Rush, 
the  son  of  Dr.  Benjamin  Rush  and  a  lawyer  and  former  Minister  to 
the  Court  of  St.  James's,  to  bring  back  the  legacy.  Rush  returned  to 
Philadelphia  in  September  1858  aboard  the  dipper  Af  ^iiator,  bringing 
with  him  £104.960  in  gold  sovereigns,  Smithson's  library,  and  his 
collection  of  minerals.  1  he  sovereigns  were  recoined  into  $508,318.46 
in  American  money.  In  1867  a  residuary  legacy  of  $26,210  was  re- 
ceived, and  the  total  ultimately  amounted  to  $650,000,  a  great  fortune 
in  that  day.* 

Even  before  the  initial  funds  had  arrived  in  the  United  States,  the 
Secretary  of  the  Treasury,  Levi  Woodbury,  was  advertising  that  he 
would  shordy  have  available  for  investment  around  a  haU*  million 
dollars.  The  fiinds  were  used  to  purchase  state  bonds,  the  largest 
amount  going  to  Arkansas,  with  smaller  sums  going  for  bonds  of 
other  states.  John  Quincy  Adams,  Chairman  of  the  Smithson  Bequest 
Committee  of  the  House,  who  had  been  dismayed  by  this  proposal, 
introduced  a  bill  that  would  have  established  an  interest-bearing 
Smithsonian  Fund  directly  within  the  Treasury.  The  bill  was  de- 
feated, however,  and  the  states  defaulted  on  the  bonds,  so  that  the 
funds  were  essentially  frittered  away.  It  was  not  until  August  1846 
that  President  James  K.  Polk  signed  into  law  a  bill  creating  the 
Smithsonian  Institution.  The  law  also  provided  for  full  restitution  of 
the  original  funds,  along  the  lines  of  the  Adams  formula;  namely  that 
the  original  sum  of  the  bequest  be  lent  to  the  Treasury  with  interest, 
at  6  percent,  from  the  date  of  the  funds'  arrival.' 

Meanwhile  during  the  eight  years  that  had  eiapsed  between  the 

*  A.  Hunier  Dupree.  Sdmu  m     P^dtnl  Ccoemmmt:  A  Hktory  ofPeSem  md  Atlmkm  t9 

1940  (Cambridge:  The  Belknap  Press  of  Harvard  University  Press.  1957).  pp.  67-68. 

*  Encyclopaedia  Briuinnira.  14th  ed..  s  v  "Smithsonian  I nicitutioii,'' by  Qiarkt  Greeley 
Abbot;  Duprec.  Science  m  the  Federal  GovemmerU,  p.  79. 

*  Geoffrey  T.  Hellman.  Tkt  Smithsmian,  Octopus  on  the  Mall  (Philadelphia:  J.  B.  Lippin- 
colt  Ga.  1967),  pp.  4»-49< 
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arrival  of  tlw  money  at  the  Philadelphia  Mint  and  the  enactment  of 
the  law  that  made  the  Smithsonian  Institution  a  reality,  another  kind 
of  controversy  raged  over  the  use  to  which  the  funds  were  to  be  put. 
Perhaps  the  most  active  were  the  proponents  for  a  national  university, 
to  be  modeled  on  the  best  in  Europe.  John  Quincy  Adams,  champion 
of  utility  and  the  exact  sciences,  wanted  a  great  observatory,  superior 
to  those  at  Greenwich  and  Paris,  to  advance  practical  astronomy  and 
prepare  yearly  nautical  almanacs."  Hassler  sought  a  school  for  as- 
tronomers, under  his  own  direction.  The  National  Institute  saw 
Smilhson's  bequest  under  its  management  enhancing  a  galaxy  of 
scientific  interests  in  the  capital.  Congress  debated  such  proposals  as 
the  construction  of  a  great  national  library,  a  normal  school  for  the 
training  oi  teachers,  a  farm  school,  and  other  "academical  institutes  of 
education.*** 

As  signed  into  law,  however,  the  Smithsonian's  enabling  act  called 
for  a  museum  of  natural  history,  a  chemical  laboratory,  a  library,  a 
gallery  of  art,  and  lecture  rooms.  The  accumulated  interest  of 
$a4a,ia9  was  to  be  used  to  erea  a  building  for  the  Institution.  From 
the  income  of  the  trust  fund,  approximately  $30,000  annually,  not 
more  than  $25,000  nvas  to  be  used  to  purchase  books  for  a  national 
library.  Unable  to  agree  further  on  Smithson's  intentions.  Congress 
left  the  spending  of  the  balance  of  the  income  to  the  Secretary,  who 
was  to  direct  the  Institution,  and  to  its  Board  of  Regents,  which  was  to 
organize  and  oversee  its  functions.  The  latter  was  to  consist  of  the 
Vice-President  of  the  United  States,  George  M.  Dallas:  the  Chief 
Justice,  Roger  B.  Taney;  three  members  of  the  Senate,  George  Lvans, 
Sidney  Breese,  and  Isaac  S.  Pennybacker;  three  members  of  the 
House,  Robert  Dale  Owen  (who  had  wanted  a  normal  school),  William 
Jervis  Hough,  and  Henry  Washington  Hilliard;  and  dtizens-at-large 
Ruftis  Choate  (proponent  of  the  library),  Gideon  Hawley,  Richard 
Rush,  William  C.  Preston,  Col.  Joseph  G.  Totten,  Alexander  D. 
Badie,  and  the  Mayor  of  Washington,  William  W.  Seaton.* 

Congress  had  directed  that  two  members  of  the  National  Institute, 
as  the  leading  scientific  society  in  the  capital,  must  be  on  the  Board, 

*  Wiloomb  E.  Watblmm  (ed.).  The  Crasf  Daigm:  7Vw  UetMm  m  Ike  SmUhoit  Btfttut  bf 

John  Qmncy  Adams,  1839  (Washington:  Smithsonian  Instillltion.  1965),  pp.  36,  70-71. 

'  Br«ip  Zahan  Jones,  Lighthouse  of  the  Skin.  The  Smithsonian  Astrophysical  Obiervatory: 
Background  and  Huiory,  1846-1955  (Washington:  Smithsonian  Institution,  1965),  pp.  13 
IT. 

■  MTilIiani  J.  Rheet  (ed.).  The  SmUktamam  /wliMMw:  Documents  Relative  to  Us  Orig^  emd 
History,  1835^1989  (Waihingtaii:  Govemmeitt  Prinlmg  Office.  1901).  Vol  I.  pp. 
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The  Smithsonian  Institution  ca.  i860  (Photograph  by  A.J.  Russeil.  Mathew  Brady 
assistant,  courtesy  the  Smithsonian  Institution). 

and  by  joint  resolution  named  Colonel  Totten,  one  of  the  founders  of 
the  Institute  and  Chief  of  the  U.S.  Corps  of  Engineers,  and  Bache, 
Superintendent  of  the  Coast  Survey  and  nephew  of  Vice-President 
George  M.  Dallas.  Chancellor-elect  of  the  Smithsonian. 


Bache  and  Henry 

Alexander  Dallas  Bache,  great-grandson  of  Benjamin  Franklin  and 
grandson  of  Alexander  J.  Dallas,  Secretary  of  the  Treasury  during 
Madison's  administration,  was  born  in  Philadelphia  on  July  19,  1806. 
At  fifteen  he  entered  the  U.S.  Military  Academy  at  West  Point,  which 
was  then  offering,  through  its  engineering  and  technical  curricula, 
the  first  systematic  study  of  science  in  the  United  States.  Upon 
graduation  he  was  assigned  as  an  assistant  in  the  engineering  depart- 
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ment  of  the  Military  Academy  and  hter  tnmsfemed  to  Colonel 
Totten's  staff  at  Newport,  Rhode  Island,  where  Fort  Adams  was 
under  construction.  In  1828,  Bache  was  unexpectedly  offered  the 
professorship  of  natural  philosophy  and  chemistry  at  the  University 
of  Pennsylvania  in  Philadelphia  and,  on  the  strength  of  that  prospect, 
resigned  his  commission  and  married  Nancy  Clarke  Fowler,  daughter 
of  a  prominent  Newport  citizen. 

He  had  read  on  his  own  in  natural  philosophy  and  chemistry  before 
the  University  app{)ininieni.  and,  with  the  aid  of  textbooks  on  as- 
tronomy and  optics  and  of  compendia  surveying  the  elements  of 
electricity,  magnetism,  electromagnetism,  mechanics,  geology,  and 
mineralogy,  he  prepared  the  lectures  and  experiments  that  com- 
prised the  three«year  course  in  natural  philosophy  at  the  University.* 
Within  a  year  he  was  elected  to  membership  in  the  American  Philo- 
sophical Society  on  the  strength  of  his  appointment  at  the  University 
and  his  first  research  effort,  "On  the  specific  heat  of  the  9toms  of 
bodies.**  About  that  time  he  turned  to  the  studies  and  experiments  in 
terrestrial  magnetism  and  meteorology  that  he  continuied  intermit- 
tently to  the  end  of  his  life. 

It  was  probably  at  the  Philosophical  Society  that  Bache  first  met 
Joseph  Henry;  for  soon  after  coming  to  Princeton  in  1832  as  Profes- 
sor of  Natural  Philosophy.  Henry  began  visiting  the  library  of  the 
Society,  some  fifty  miles  distant,  "to  post  up  my  knowledge  of  the 
current  discoveries  in  science"  and  to  revel  in  its  "upwards  of  9000 
volumes  of  books  on  the  subject  of  science."'"  Henry,  then  in  his 
thirty-sixth  year,  was  nine  years  older  than  Bache;  but  with  their 
common  interest  in  terrestrial  magnetism  the  two  became  fast  friends 
and  joint  experimenters.  That  interest  seems  to  have  developed 
independendy,  but  almost  simultaneously  for  them,  in  the  autumn  of 
1830."  Besides  its  usefulness  in  navigation  and  meteorology,  geo- 
magnetics  interested  Henry  because  of  its  importance  in  surveying, 
**sinoe  boundaries  of  all  estates  were  originally  fixed  and  described  by 

•  Merle  M.  Odgen.  Atmrndtr  DaUas  Btukt:  SanHit  onrf  Edntalar,  1906-1867  (Philadel- 
phia: University  of  Pennsylvania  Press,  1947),  pp.  15.  16,  si-aa,  104. 
••Joseph  Henry  to  his  brother  James,  October  27.  1834,  and  January  23,  1835.  [Unless 
Otherwise  designated,  ail  Henry  correspondence  is  from  the  Joseph  Henry  Papers, 
Archivet  of  the  Smithionbn  Institution.  For  Hcmys  earlier  years,  see  Nathan  Rcingoid 
(ed.).  Tht  Papm  tf  Joseph  Henry.  Vol.  I.  Dtumier  1797 -October  1832.  Thg  AAannf  Ymn 
(\Vashi?igt(»ii:  Sniitlismiiui  I nstitutioti  Press.  i(j72).)  Hcnrv's  first  t-xtaiit  letters  tO 
Bache  are  dated  troin  Fnnieioii  in  July  1834  and  concern  magnetic  observations. 
"  Sec  Henry's  note  in  American  Journal  0/  Science  20:205  (1831). 
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the  directions  of  the  magnetic  needle."  By  experiment  and  observa- 
tion he  hoped  Co  discover  the  law  of  variation  of  the  needle.'* 

In  1856,  Girard  College,  a  school  for  orphan  boys,  was  founded 
in  Philadelphia,  and  Bache  was  named  President  and  sent  abroad  to 
study  European  school  systems  and  methods  of  instruction  as  a 
model.'*  The  College  almost  immediately  became  involved  in  civic 
controversy  and  litigation  and  did  not  open  for  another  decade; 
Bache.  on  his  return  from  abroad  in  1838,  retained  his  connection 
with  the  College,  but  accepted  the  direction  of  the  new  Central  High 
School  of  Philadelphia,  the  first  public  schm)l  outside  New  England. 

Six  years  after  having  left  the  University  of  Pennsylvania,  Bache 
returned,  in  1842,  but  remained  lor  only  one  year.  Upon  the  death  of 
Hassler  in  1843.  he  sought  and  obtained  the  |>osi  of  Superintendent 
of  the  (-oast  Survey  and  its  Offue  of  Weights  and  Measures.  In  this  he 
had  the  strong  support  of  Henry  and  almost  the  whole  of  the 
scientific  community  on  the  Eastern  Seaboard.'* 

Bache,  then  living  on  Twentieth  Street  in  Washington,  had  closely 
foUowed  the  last  years  of  debate  over  the  Smithson  bequest,  seeing  in 
the  Institution  a  scientific  organization  whose  endowment  would 
assure  its  permanence,  that  would  have  the  force  of  the  federal 
government  behind  it,  and  the  prestige  of  its  location  in  the  nation's 
capital.  It  wanted  only  a  strong-minded  and  dedicated  man  of  science 
to  preside  over  its  establishment  and  shape  its  formative  years.  Shortly 
after  his  appointment  to  the  Board  of  Regenu,  Bache  wrote  to  Henry 

"Henry  to  James  D.  Forbes.  Professor  of  Natural  Philosophy.  Edinburgh  Univenity. 
June  6,  1836  (Joseph  Hrnrv  Papers.  Smithsonian  Institution  Archives). 
'*  Baches  trip  to  Europe  marked  an  epoch  in  ocean  travel.  At  the  turn  of  the  century. 
JefTenon  reported  that  the  winter  voyage  from  Frtnce  to  New  York  by  hit  friend 
Du  Pont  de  Nemours  had  taken  three  months  and  five  days  f  Du  Pont  de  Nemours.  V«- 
tional  Education  in  thf  Unitrd  States,  Ir.  B.  Ci.  du  Fotii  (Newark:  I  iiivrrsitv  of  Delaware 
Press,  19913).  p.  xii].  Bache.  crossing  to  Europe  by  fast  packet  ui  the  autumn  of  1836. 
made  the  voyage  in  thirty-three  days.  Hit  return  on  that  marvel  of  the  age.  the  steamer 
Onat  WtOem^  m  fourteen  days,  ended  the  terror  of  the  Atlantic  and  prompted  Henry's 
reflection:  "We  will  not  now  be  so  remote  a  province  of  Great  Britain  in  reference  to 
literature  and  science  as  we  have  been"  [Henry  to  Dr.  Thomas  I  honjpstjn  of  Clasgow, 
September  sS,  1838  (Joseph  Henry  Papers,  Smithsonian  institution  Archives)  ]. 

See  the  letters  from  Badie  to  Henry,  both  dated  November  ai.  i84S.inoneof  vdiich 
Bache  referred  lo  his  candidacy  for  the  post  just  the  year  before,  when  Congress  was 
considering  a  reorganization  of  Hassler's  Surves :  also  Henry  to  Bache,  December  6, 
1843  (Joseph  Henry  Papers.  Smithsonian  Insutution  Archives). 

For  Henry's  efforu  on  behalf  of  Bache  to  bead  the  work  of  the  Coast  Survey,  "the 
nioat  inqtoriau  irain  a  adenitfk  poim  of  view  whidi  has  ever 
gowemment."  see  his  correspondence  in  November  1849  0<"^  Heniy  Plipers. 
Saoiihsonian  InstUution  Arcbhct). 
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at  Princeton  and  asked  his  permission  to  propose  his  name  to  the 
Board." 

Joseph  Henry  was  bom  on  December  17,  1797,  in  Albany,  New 
York,  one  of  the  first  towns  in  the  American  colonies  to  be  granted  a 
dty  charter  (1686).  Nathan  Reingoid  has  observed  that: 

Early  nineteenih<entury  Albany  wa^  not  ihc  American  Frontier  town  one 
might  expect  but  a  fiur-siied,  weahhy,  and  vigorous  city.  In  i8to*  Albany  was 
the  ninth  largest  city  In  the  United  Slates;  by  1890  it  ranked  eighth.  It  was  the 
seat  of  state  government  and  a  trading  and  manufacturing  center  at  the 

junction  of  the  Hudson  River  and  Erie  Canal  (after  its  opening  in 
1825).  ...  In  tnaiiv  resixTts  Henry's  experience  iorcshadowed  his  life  and 
future  role  in  Washington  as  Secretary  of  the  Smithsonian  Institution.  The 
two  capitals  were  approximately  the  same  size  (Albany,  in  fact,  was  slightly 
buger  in  1846),  and  Henry  learned  to  move  as  freely  among  Washington's 
politicians  as  he  had  among  Albany's.  He  may  also  have  acquired  here  his 
later  andpathy  10  mingling  sdenoe  and  poHtia.** 

Henry's  Scottish  parents  were  in  such  straitened  circumstances  that 
when  he  was  seven  he  was  sent  to  live  with  his  uncle  in  a  neighboring 
village."  Despite  his  meager  elementary  schooling,  he  found  when  he 
was  twelve  that  he  was  a  reader,  and  at  sixteen,  home  again  in  Albany, 
he  came  upon  his  first  book  of  science,  Lechxres  cn  Experimental 
Philosophy^  Astronomy,  and  Chemistry,  by  the  English  clergyman  George 
Gregory,  published  in  London  in  1808.  Certain  at  last  of  his  course, 
Henry  attended  night  classes  in  geometry,  mechanics,  and  grammar 
at  the  Albany  Academy,  supporting  himself  by  teaching  the  latter 
subject  in  the  district  school  auid  by  private  tutoring.  He  assisted  the 
principal  of  the  Academy  in  preparing  his  chemical  demonstrations 
and  studied  anatomy  and  physiology  under  local  doctors  when  for  a 
lime  he  considered  becoming  a  man  of  science  by  way  of  medicine.  He 
gained  some  knowledge  of  mathematics  out  of  books,  and  of  chemis- 
try,  geolog) ,  and  botany  by  attendance  at  philosophical  lectures  given 
at  the  Academy. 

In  1824,  upon  the  union  of  two  local  philosophical  societies  as  the 

**  By  eariy  November  1 846  Henry  was  being  urged  from  many  quarters  to  leek  the 

post,  but  on  Bache's  advice  refused  to  commit  himself,  leaving  his  course  entirely  in 
Bache's  hands.  Henry  to  Bache,  November  s  and  16,  1846  (Joseph  Henry  Papers, 
Snuthipoian  ImdmiioD  AicUves). 
Reingoid  (cd.).  TV  Fopm  tfjmtpk  Htmf,  VtLh^ySoL 

•*  In  a  letter  to  Miss  Montague,  April  4,  1872.  Hrnrv  said  his  Scottish  grandfather 
Hendric  (meaning  "ruler  of  the  home")  changed  his  name  to  Henry  when  he  came  to 
America  (Joseph  Henry  Papers,  Smithsonian  Institution  Archives). 
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AUNUiy  Institute,  Henry  was  appointed  its  librarian.  About  this  time 
he  began  tentative  investigations  in  chemistry,  electricity,  and  gal- 
vanism; and  in  October  of  that  year  presented  to  the  members  of  the 
Institute  his  first  paper,  "On  the  Chemical  and  Mechanical  Effects  of 
Steam."  His  second  pap>er  and  first  publication  five  months  later, 
"The  Pr()dnc  tif)n  of  ('old  by  the  Rarefaction  of  Air,"  appeared  in  the 
Inslitule's  Transtu tuirn. 

In  April  i8v>6.  Hciii  y  was  appointed  Professor  of  Mathematics  and 
Natural  Philosophy  at  the  Albany  Academy  and  that  autumn  be^an 
teaching  its  150  pupils  the  rudiments  of  arithmetic,  mathematics, 
physics,  aijd  chemistry.  Franklin's  experiments,  Priestley's  history  of 
electricity,  and  accounts  of  the  pioneer  discoveries  of  Charles  de 
Coulomb,  Luigi  Galvani,  Alessandro  Volta,  Hans  Chrisdan  Oersted. 
Andre-Marie  Ampere,  and  Francois  Arago  were  available  to  Henry 
when,  after  his  seven-hour  day  in  dass,  he  turned  to  the  experiments 
in  electricity  and  magnetism  that  were  to  bring  him  fame. 

Between  1 827  and  1 83 1 ,  his  development  of  Anigo*s  electromagnet 
from  a  philosophic  toy  to  an  instrument  with  immediate  industrial 
application  brought  him  his  first  recognition,  but  he  had  to  be 
prodded  by  reports  of  similar  exf>eriments  abroad  before  he  pub- 
lished his  results.'*  In  1831  he  demonstrated  at  the  Academy  the  first 
electromagnetic  telegraph.  To  the  end  of  his  days  he  regretted  that  he 
had  neither  published  nor  patented  the  invention.  A  new  and  more 
powerful  magnet,  and  a  little  engine  that  he  also  constructed  that 
year,  powered  by  alternate  magnetic  attraction  and  repulsion,  antici- 
pated the  modern  direct-current  electric  motor.*" 

Henry's  discovery  of  the  principle  of  electromagnedc  induction 
may  have  antedated  Michael  Faraday's  announcement  late  in  1831, 
but  Henry  did  not  publish  his  findings  until  seven  months  later,  in 
pages  hastily  added  to  Benjamin  SiOiman's  American  Journal  uf  Seienee 
and  Arts  (often  called  Silliman*s  Journal).  The  last  paragraph  of  that 
paper  also  reported  what  has  been  called  Henry's  greatest  single 


'*  Thomas  Coulson,yo5<^  Henry:  His  Ltfe  aad  Work  (Princeum:  Princetoin  University 
Press,  1950).  pp.  14-18.  2I-2S. 

"  Albany  Institute.  Transactiom  1 :22  (1827);  Henry  to  Benjamin  Silliman,  December  9, 
1830  r*  •  •  •  by  ddaying  the  prindplei  of  theie  cxperimenti  for  neatly  two  yean  I've 

had  (he  mortification  of  being  aiUidpated.  .  .  ."  (Joseph  Henry  Papers,  Smithsonian 
Institiiiion  Archives)]Mmmoiii Jounial<^Sofnce  J9A0O  (1831);  Couison, J oteph  Henrys 
pp.  41,46-47. 

^Ameritm  Journal  of  Scimee  20:201.  540  (1831);  Caalson,  Joseph  Henry,  pp.  52-53, 
67-70. 
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contribution  to  science,  his  discovery,  two  years  earlier,  oi  elec- 
tromagnetic self-induction." 

His  burst  of  genius  that  year  won  Henry  Hide  recognition  in  Europe 
where  Faraday  reigned  supreme,  but  it  made  his  name  known 
throughout  the  scientific  community  in  the  United  States.  In  1832,  at 
the  urging  of  Dr.  John  Torrey,  Professor  of  Chemistry  at  the  College 
of  New  Jersey  at  Princeton,  of  Benjamin  SiUiman,  and  of  others,  the 
College  called  Hemy  to  its  chair  of  natural  philosophy. 

With  his  characteristic  candor,  Henry  in  his  letter  of  acceptance 
asked,  **Are  you  aware  of  the  fact  that  I  am  not  a  graduate  of  any 
College  and  that  I  am  prindpaUy  self-educated?"  He  admitted  freely 
that  he  would  be  happy  to  escape  the  drudgery  of  teaching  mathe- 
matics and  the  elements  of  arithmetic,  for  he  was  most  anxious  to 
establish  "the  reputation  of  a  man  of  science."  Upon  the  promise  that 
he  would  teac  h  but  one  or  two  classes  a  day  and  be  free  to  continue  his 
experiments,  he  came  to  Princeton  tliat  tall.** 

In  addition  to  the  subjects  ol  natural  philosophy  and  astronomy,  he 
was  asked  to  lecture  on  architeaure  that  first  year,  and  took  over 
Torrey's  classes  in  chemistry,  geology,  and  mineralogy  while  Torrey 
spent  the  year  abroad.  Somehow  he  also  found  dme  to  buUd  succes- 
sively larger  electromagnets  for  his  researches,  out  of  which  came  the 
relay  or  circuit  breaker,  later  so  crudal  to  the  success  of  the  telegraph 
system  devised  by  Samuel  F.  B.  Morse.** 

Henry's  elecdon  to  the  American  Philosophical  ScKiety  in  1835  may 
have  owed  something  to  the  dispute  over  the  priority  of  Faraday's 
claim  to  the  discovery  of  self-induction,  but  he  probably  would  have 
been  elected  in  any  case,  following  his  appointment  to  Princeton  and 
the  exhibition  of  his  electromagnets  by  his  friends.  Both  groups 
vigorously  supported  the  American  claim  to  priority  ot  disccjvery." 
Furthermore,  Henry  was  already  friendly  with  some  of  the  most 

*'  Amrrictmjoumat    Seunu  22:405-408  (1831);  Coubon,/aM|^  Amty,  pp.  76  fT.  89. 

109-1 10. 

"John  Maclean,  Vice-President  ol  the  College,  lo  Henry,  June  18,  183a,  and  reply, 
June  t8:  Madean  to  Henry,  August  s.  1838  (Joseph  Henry  Papers.  Smithaoirian 
Institution  Archivd);  John  Maclean.  History  of  thf  College  ofNru<  J rrsry.  from  its  Origin  m 
1746  lo  thf  Commtnemtnl  ^  1854  (Philadelphia:  J.  B.  Lippincon  Ca,  1877),  pp. 
288-291.  336-337- 

^CoiiiKm. Joseph  Henry,  pp.  103-104,  io7«iio.  115. 

"Wafiam  HaanOioii,  FnmUfai  Imdiuie.  to  Henry.  May  ai,  1894;  Badie  10  Henry, 

January  3.1835  (Joseph  Henry  Papers.  Smithsonian  Institution  Archives);  Journal  of  the 
Frnnklm  IrutUuU  7i:  169  (1835);  American  Philosophical  Society,  Traruactums  5  :22^,  229 
(»837)- 
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active  sdendfic  members  of  the  Society,  including  Bache,  SiDiman, 
and  Robert  Hare. 

Elected  to  the  Philoao[ihical  Society  with  Henry  were  John  Torrey, 
the  physician,  chemist,  and  botanist;  meteorologist  James  F.  Espy; 
and  geologist  Henry  D.  Rogers,  aU  three  destined  to  be  good  fnends 
and  dose  associates  in  the  years  to  come. 

Between  Henry's  first  meeting  with  Bache  at  the  Philosophical 
Society  in  1833  and  the  latter's  offer  to  propose  Mcnrv  as  the  head  of 
the  Smithsonian  Institution,  thirteen  years  had  elapsed.  Henry  con- 
tinued to  teach  at  Princeton  and  to  pubUsh  his  electromagnetic 
exjDeriments,  many  of  them  related  to  discoveries  subsequently  made 
by  Lord  Kelvin,  James  Maxwell.  James  Joule,  and  Heinrich  Hertz.  He 
was  to  observe  with  chagrin  their  triumphs  of  theory  and  mathe- 
matical logic  that  deduced  universal  laws  of  electricity  from  experi- 
ments he  too  had  made.  Nevertheless,  if  Europe  acknowledged  his 
contributions  only  posthumously,  he  was  regarded  in  his  own  time 
and  country  as  the  nation's  foremost  physicist  and  experimentalist.** 

With  Henr/s  growing  fame  came  a  long  succession  of  offers,  most 
of  which  he  declined.  In  1835  the  University  of  Virginia,  without 
asking  if  he  would  accept,  elected  him  to  its  chair  of  natural  philoso- 
phy at  a  salary  **the  largest  in  the  United  States.**  Fearful  lest  it  lose 
him,  Princeton  countered  with  the  promise  of  a  new  laboratory,  a  new 
home,  and  salary  increases  for  himself  and  the  professors  associated 
with  him."  Another  offer  came  the  next  year  when  Bache.  appointed 
to  head  Girard  College,  entreated  Henry  to  take  the  chair  he  was 
vacating  at  the  University  of  Pennsylvania."  But  Henry  was  not 
ambitious  for  mere  preferment;  he  was  happy  at  Princeton,  and  could 
not  be  persuaded. 

A  turning  point  in  his  life  occurred  in  1836-1837.  He  came  to 
Washington  for  the  first  time,  to  secure  letters  of  introduction  for  his 
pending  trip  to  England,  and  then  returned  to  Princeton  for  a  month 
and  a  half  to  finish  his  entire  yearns  course  before  sailing. 

Coulson,yaw;^  Hmry,  pp.  140  ff 

Henry's  name  was  given  to  the  uiiernational  sundard  unit  of  induction  on  a  motion 
hf  the  n«iidi  ddcgaie  and  a  teoond  by  the  Britiih  repreientative  at  the  International 

Electrical  Congress  held  at  Chicago  in  1893- 

**  Henry  to  his  brother  Jamcs,  Auguit  a,  1835  (lowph  Henry  Fapen,  Smithaonian 

Institution  Archives). 

*>  Henry  to  hit  wife  Harriet.  July  n$,  1856:  Professor  R.  M.  Patterson  of  the  University 
10  Hcniy,  Augutt  14, 1896  (|<>*Bph  Henry  Vapm,  Snithioman  Imtitution  Aiduvet). 

Again  Princeton  countered,  offering  improvements  in  facilities  and  a  trip  to  Europe 
to  obtain  new  apparatus  and  instnimenti  for  hit  laboratory  (John  Maclean  to  Henry, 
July  S15,  i836{iA«t)J. 
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During  his  long  stay  in  London  he  visited  the  Royal  Society  and 
Charles  IVheatstone's  laboratory  at  King's  College.  Wheatstone,  Pro- 
fessor of  Experimental  Philosophy  and  later  famous  as  the  inventor  of 
the  £nglish  telegraph,  carried  out  electrical  experiments  in  the  labo- 
ratory with  John  F.  Daniell,  the  inventor  of  the  constant  battery,  and 
Faraday,  visiting  from  the  Royal  Institution."  Late  in  the  spring  of 
1837  Henry  toured  Paris  with  Bac  he.  who  had  come  over  earlier  to 
study  educational  systems  in  Europe.  They  had  long  talks  about  the 
state  of  science  abroad  and  in  America  that  continued  by  correspon- 
dence after  Henry  had  returned  home,  and  Bache  remained  in 
London.  In  one  of  them  Henry  wrote,  apparently  for  the  first  time,  of 
his  new-found  determination  "to  raise  our  scientific  character,  to 
make  science  more  respected  at  home,  to  increase  the  facilities  of 
scientific  investigations  and  the  inducements  to  scientific  labours.**^ 

It  was  around  i&|a  that  Henry's  interest  in  electromagnetism 
began  to  wane;  and  he  turned  to  the  investigations  and  experiments 
in  terrestrial  magnetism,  heat,  light,  sound,  ballistics,  and  meteorol- 
ogy that  were  thereafker  to  preoccupy  him,  along  with  his  increasing 
concern  for  the  advancement  of  American  science.** 

He  was  nearly  fifty  years  old  when  the  offer  of  the  secretaryship 
came  from  the  Regents  of  the  Smithsonian.  Henry  was  a  man  of 
impressive  appearance,  tall  and  of  strong  countenance,  with  almost 
unlined  features,  behind  which  was  an  equally  strong  will,  a  stern 
sense  of  duty,  and  a  tireless  constitution  that  endured  to  the  last  vcar 
of  his  life.  His  clean-shaven  face  in  an  age  of  beards  singled  him  out  in 
any  crowd.  Bache  once  wrote  when  he  wanted  Henry  to  join  him  as 
his  train  stopped  for  passengers  at  Princeton,  "Remain  on  the  plat- 
form Se  I  will  get  out  of  the  cars  as  I  can  easily  find  you  while  I  shaiU  be 
like  a  needle  in  a  haystack.**** 

■•Almost  forty  pocket  notebooks  kept  by  Henry  in  the  years  1833-1877  arc  in  the 
Smithsonian  Archives.  I'hose  for  1833-1837  consist  largely  of  computatioiu.  Two  kcpC 
during  hb  year  abroad  are  filled  with  sketdies  of  the  experimental  apfMiatiu  he 
observed  in  the  laboratories  he  visited.  The  next  notebooks  begin  in  1847  and  are 
largely  devoted  to  plans  for  the  Smithsonian.  After  a  hiatus  from  1854  to  1865,  they 
continue  10  1877,  the  year  before  his  death,  recording  his  enduring  interest  in 
experimenttliiMi  and  dwcbiemiioD  of  natund  phfiMMitynWr 
"Henry  at  Pklnceion  m  Badie  In  London,  Auguic  9.  1898  (Jowph  Henry  Fiqpen, 

Smithsonian  Institution  Archives). 

"The  most  prominent  idea  in  mv  mind  is  that  of  stimulating  the  talent  of  our  country 
to  ori^nal  research,  in  which  11  has  been  most  lamenubly  deficient,  to  pour  fresh 
material  on  tlie  apex  of  the  pyramid  of  Kienoe.  and  thus  to  enlarge  its  base"  [Henry  to 
Joaeph  B.  Vamnm,  Jr.,  June  a?,  1847  (|bieph  Henry  Fapen,  Smhhtonian  Inadtudon 
Archives)  ]. 

*'  Bache,  Newport.  Rhode  Island,  to  Henry,  August  aa,  184a  (Joseph  Henry  Papers, 
Smithtooian  Tifrtwuiifti  Aiddvca). 
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If  in  his  correspondence  Henry  seemed  more  often  drawn  to  ideas 
and  principles  than  to  people,  and  apt  to  sound  a  bit  donnish,  he 
could  be  warm  and  outgoing  with  his  few  close  friends.  He  attracted 
people,  made  friends  wherever  he  went,  and  kept  them.  Married  at 
thirty-three  to  his  shy  cousin  Harriet  Alexander,  he  was  devoted  to 
her  and  their  four  children;  and  in  considering  oflers  of  preferment 
he  invariably  expressed  concern  for  their  comfort  before  his  own 
advancement. 

He  knew  his  own  worth  and  was  sensitive  about  it.  He  never  forgave 
himself  for  allowing  the  Dutch  physicisl-asii onomcr  Gerard  Moll  to 
aiitit  ipatc  him  in  announcing  improvemenl  of  the  electromagnet  or 
forgot  Faraday's  prior  claim  to  the  discovery  of  induction.  Nor  did  he 
ever  forgive  Morse's  slight  of  the  crucial  contribution  he  had  made  to 
the  invention  of  the  telegraph. 

Shordy  after  passage  of  the  act  of  August  lo,  1846,  establishing  the 
Smithsonian.  Bache  sent  a  copy  of  the  law  to  Henry  for  his  sugges- 
tions on  a  program  for  the  Institution.  Henry  replied  three  weeks 
later.  He  thought  that  the  natioiial  library  called  for  in  the  bill,  the 
ooUecdon  of  curiosides  and  minerals,  and  the  provision  for  lectures 
wefie  of  local  interest  only,  and  saw  no  need  at  all  for  a  new  structure 
in  the  city.  He  felt  that  some  rooms  in  a  public  building  would  suffice. 
What  was  important  to  him  were  the  words,  and  the  order  of  the 
words,  in  the  crucial  clause  of  Smithscm's  will,  "to  found  at  Washing- 
ton  ...  an  Establishment  for  the  increase  8c  diffusion  of  knowledge 
among  men.** 

The  increase  of  knowledge  [Henry  wrote  Bache)  is  much  more  difficult  and 
in  reference  to  the  bearing  of  this  institution  on  the  character  of  our  country 
and  the  welfare  of  mankind  much  more  important  than  the  diffusion  of 
knowledge. 

There  arc  at  this  tunc  thousands  <>i  institutiuns  actively  engaged  in  the 
diffusion  of  knowledge  in  our  country,  but  not  a  single  one  whldi  gives  direct 
support  10  its  increase.  Knoidedge  such  as  that  conteroplaied  by  the  tcsuior 
can  only  be  increased  by  original  research,  which  requires  patient  thought 
and  laborious  and  often  expensive  experiments. 

There  is  no  civilized  country  in  the  wfirld  in  which  less  encouragement  is 
given  than  in  our  own  to  original  investig<iiion,  and  consequenUy  no  country 
of  the  same  means  has  done  and  is  doing  so  little  in  thn  line.  Indeed  original 
discoveries  are  far  less  esteemed  among  us  than  their  application  to  practical 
purposes,  although  it  must  be  apparent  on  the  slightest  reflection  that  the 
dis(  (>\  rt  V  of  a  new  1  ruth  is  much  more  difficult  and  important  than  any  one  of 
its  applications  taken  singly. 
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Notwithstanding  the  little  encouragement  given  to  original  investigation 

among  us,  it  is  true  something  has  been  done  but  this  is  c  hiefly  not  in  the  line 
of  science  properlv  so  called,  which  is  a  knowledge  oi  the  laws  oi  phenomena, 
but  in  that  of  descriptive  natural  history. . . 

Henry  was  convinced  that  the  state  of  American  science  must  first 
be  raised  and  made  more  widely  knofvn,  that  a  tradition  mtist  be 
established.  The  bequest  provided  the  means  for  encouraging  and 
supporting  the  original  research  necessary  to  that  end.  The  construc- 
tion and  support  of  institutions  would  come  of  themselves  later. 
Bache,  however,  knew  the  practical  importance  of  a  visible  building, 
and  the  necessity  of  involving  the  federal  government,  which  alone 
could  provide  long-range  support  for  science.  The  building  must 
have  an  impressive  man  and  strong-minded  idealist  as  overseer. 
Bache  was  determined  that  Henry  should  be  the  Secretary  of  the 
Institution. 

Henry  %vas  apparendy  far  from  eager.  He  was  estabfished  at  Prince- 
ton, he  had  recendy  been  sounded  out  for  the  position  of  Rumford 
Professor  of  Technology  at  Harvard  CoUegr*  and  he  knew  that  the 
conditions  set  by  Congress  for  the  operation  of  the  Smithsonian 

would  embroil  him  with  people  and  politics.  But  pressed  by  his 
friends  in  the  Philadelphia  societies,  he  yielded  to  the  opportunity,  as 
Bache  enticingly  wrote,  "for  carrying  out  your  great  design  in  regard 

to  American  science."" 

The  Board  of  Regents  of  the  Smithsonian  in  the  meantime,  follow- 
ing the  directions  of  Congress,  had  selected  a  site  for  the  building  on 
the  Mall  between  Ninth  and  Twelfth  Streets,  and  from  a  number  of 
architectural  plans  submitted  chose  that  of  James  Ren  wick,  Jr..  of 
.New  York,  for  a  towered  structure  with  battlements  "in  the  later 
Norman  . . .  or . . .  Lombard  style,  as  it  prevailed  ...  in  the  twelfth 
century,"  to  be  constructed  of  the  lilac-gray  freestone  available  in 
quarries  along  the  upper  Potomac  near  Seneca  Creek.  Further  deci- 
sions were  put  off  until  the  new  Secretary  could  be  considted.** 

"  Henry  tu  Badie,  Sepceuiber  6.  1846  (Joseph  Henry  Papers,  Smithiimian  Imtitutioii 
Archives).  Nott:  There  is  no  paragraphing  in  the  f>nginal  letter. 
*  Bache  to  Hcnr> .  December  4,  1846.  For  the  Harvard  oiler,  see  Asa  Gray  to  Henry, 
November  S5.  1846  (Joseph  Henry  Papers,  Smitbionian  Innimtion  Aidiives). 
**Rtpmt  fnm  ikt  Beard  Rggmb.  ..tflk*  SmUumkm  ItuHMim,  Maicfa  $.  1847 
(Resohitions  of  Novemher  30.  1846,  December  4,  1846.  and  January  20,  1847),  pp.  8, 
12,  16-17;  U.S.  CA)ngres.s,  hr.  Select  Committee  on  the  Smithsonian  Institution, /{it^orl 
by  CharUs  W.  Upham,  March  3.  1855  (Washington:  1855). 

For  other  fiunous  buildingi  doigiied  by  Renwidt,  see  HeDman,  Tkt  SmUuaman, 
PS4- 
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The  Program  of  the  Smiihsonuin 

At  the  meeting  of  the  Regents  on  December  3,  1846,  Bache  and 
Representative  Owen  submitted  a  resolution  describing  the  qualifica- 
tions necessary  in  the  Secretary: 

...  it  IS  essential,  for  the  advancement  of  the  projH'r  interests  of  the  trust,  that 
the  Secretary  uf  the  Smithsonian  Institution  t>e  a  man  pos&essnig  weight  of 
character,  and  a  high  grade  of  talent;  and  that  it  is  further  desirable  thai  he 
posMSt  eminent  scientific  and  general  acquirements;  that  he  be  a  man  capable 
of  advancing  science  and  promoting  letters  by  original  research  and  effort, 
well  qualiFied  to  act  as  a  respected  channel  of  communication  between  the 
institution  and  sricntifu  and  Htcrarv  individuals  and  stxieties  in  this  and 
foiei^n  (ouritries;  and,  in  a  word,  a  man  worthy  to  repi  rsi  iii  In^tore  the  world 
of  science  and  of  letters  the  institution  over  which  ttic  board  presides. 

The  resolution  could  describe  only  Henry,  and  with  the  endorsements 
that  Bache  presented  from  Silliman,  Hare,  Arago,  Sir  David  Brew- 
ster, Faraday,  and  others,  he  was  elected.** 
'*AII  is  as  you  wish,**  a  jubilant  Bache  wrote  Henry. 

We  t)ffer  you  ;i5oo  and  a  house.  I  tan  make  the  arrangements  you  desire  in 
regard  to  [aj  temporary  connection  [with  the  Smithsonian  until  it  is  in  full 
operation,  to  make  it  possible]  to  fall  back  upon  your  professorship  if  you  do 
not  like  us. . . .  The  strongest  and  lo  you  most  complimentary  resolutions  go 

to  the  public  in  reference  to  the  qualifications  required  for  a  Secretary.  Arago 

and  Faraday  might  have  served  as  the  mark.  Science  triumphs  in  you,  my 
dear  friend,  and  come  you  musi.  Redeem  Washington.  Save  the  great  National 
Institution  from  the  hands  ol  Charlatans!  . . .  Come  you  must  for  your  coun- 
try's sake."* 

The  "Charlatans"  referred  to  those  who  continued  to  seek  diversion 
of  funds  from  the  new  Institution,  to  training  schools  and  other 
educational  projects,  in  opposition  to  Smithson's  will.  But  Bache's 
influence  with  the  Board  and  his  support  of  Henri's  intentions  were 
assured  when  on  December  R  Bache  was  appointed  to  the  Organizing 
Committee  to  prepare  a  plan  for  carrying  out  the  provisions  of  the 
act.»» 

**  Report  from  thf  Board  oj  HegrrUs ...  ,ilnd..  (RcsoluuoiiDt  December  3.  1846). pp.  10.  11; 
Willuin  J.  Rhces  (ed.).  The  SmitktmuminaihiliaiKjminiab  of  Ike  Proceedings  of  tkeBoarief 
Regents,  Reports  tfCmmUkes,  Bu.  (SmAsmmn  MiteeUaneaus  Cottectums  18: 1 1-12.  1879). 
■*  Bache  lo  Henrjr,  Deoenlwr  4, 1846  (Joseph  Henry  ftpen.  Smittuonian  Imikiidan 

Archives). 

**  G.  B.  Coode  (ed.).  The  SmUhsontan  Irutitutum.  1S46-1H96:  The  History  of  Us  Ftrst  Half 
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Henry  submitted  his  resignation  to  Princeton,  efFective  at  the  end 
of  the  school  year."  Leaving  his  family  there,  he  came  to  Washington 
to  meet  the  Board  of  Regents  and  confer  with  Bache.  He  saw  no  great 
improvement  in  the  city  he  had  visited  briefly  in  1836  and  must  have 
been  somewhat  appalled  at  the  isolated  site  where  the  Smithsonian 
was  to  rise,  troiiiing  on  the  Washington  Canal,  with  bridges  of  rough 
board  spanning  the  silted,  malodorous  stream.  There  on  Mav  1 ,  1 847, 
a  crowd  of  almost  seven  thousand  assembled,  and  Henry  witnessed 
the  laying  of  the  cornerstone  of  the  new  Institution." 

Early  in  December  1847  Henry  presented  his  "Programme  of 
Organization  of  the  Smithsonian  Institution,**  which  the  Regents  had 
requested  shordy  after  his  election.^  In  his  reading  of  Smittaon's  will 
he  still  saw  no  library,  museum,  or  gallery  of  art,  no  Norman  castle  or 
corps  of  lecturers,  assistants,  and  employees,  and  he  scanted  them  in 
the  program.  The  Smithsonian,  he  made  dear,  %vas  in  no  sense  a 
federal  agency  but  *'a  cosmopolitan  establishment**  of  which  the 
government  was  merely  trustee,  its  function  "to  mcrease  the  sum  of 
human  knowledge  and  to  diffuse  this  to  every  part  of  the  civilized 
worid."*» 


CmtuTj  (W  ashington:  1897),  p.  57;  Import  of  Uu  Orffummg  CommitUt  du  SmitkummH 
InstUution  (Washington:  1847). 

"*  Heniy  10  the  Tnuiecs  of  the  College  of  New  Jersey.  December  18, 1846. 
Actually.  Henry  remaiiied  on  the  faculty  until  June  1848  when,  n  be  wrote  Bache,  he 

vna  made  Professor  Emeritus  (Henrv  t<>  Rev.  fames  Carnahan,  June  27,  1848;  Henry  to 
Bache,  July  4,  1848).  Five  years  later  he  was  offered  the  presidency  at  Princeton  but 
declined  in  favor  of  Dr.  John  Maclean  IHenry  to  Bache.  September  7.  1853  (Joseph 
Heatf  Pkpen.  SnfthioniMi  Inadtntioa  Atchivet)  ]. 

**  Henry  and  his  family  moved  into  the  rooms  provided  for  them  when  the  buflcHng  was 
completed  in  1855  and  remained  there  for  the  next  twenty-three  years. 
^  It*  preparation  was  proposed  by  Bache  on  January  26,  1847  ifieport  from  the  Board 
Jliymli . . . ,  March  3. 1847.  p.  27).  That  October  Henry  sent  a  pivfiminary  primed  copy 
of  the  program  to  John  Quincy  Adantt.  who  thought  it  somewhat  Ugh-handed 
(Washburn,  The  Great  Design,  pp.  3i-;iv^  Henry's  slighUy  revised  prop-am,  dated 
December  8.  1847,  was  adopted  by  the  Board  four  days  later  and  accepted  as  the  first 
Ammtal  Report  of  the  Secreury,  appearing  in  the  Rtport  of  the  Board  of  Regents  of  Ike 
SmUkntmu  imHMiom,  January  6,  1848,  pp.  171-184  (hereafter  died  nAimmllUpmt 
ftrl847).  More  accessible,  however,  is  the  reprint  "First  Report  of  the  Secretary  of  the 
Smithsonian  Institution  to  the  Board  of  Rcgt-nts,  December  8.  1847."  Eighth  /Innual 
Report  of  the  Board  of  Regents  of  the  Smtthioruan  Institution  (Washington:  1854),  pp. 

ii9->47 

At  the  cornerstone  ceremonies,  George  M.  Dallas,  Chancellor  of  the  Smilhionian, 
seems  to  have  thought  otherwise,  for  he  described  the  Institution  as  a  new  department 
of  the  government,  "a  factory  and  store-house  of  knowledge  accessible  to  all  the  agents 
of  this  vast  Ctrnfederacy — its  executive,  legislative,  judiciary,  dvil.  miliury,  foreign,  and 
domcMic  afemsT  (PtOf  MMisnsI  inlOigMur,  Washingion,  May  S,  1847). 
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The  Institution  would  ''stimulate  men  of  talent  to  make  original 
researches,  by  offering  suitable  rewards  for  memoirs  containing  new 
truths;  and  . . .  [would]  appropriate  .  .  .  funds  for  particular  re- 
searches." such  as  a  system  of  meteorological  observations  for  solving 

the  problem  of  American  storms;  explorations  in  natural  history; 
geological,  magnetic,  and  top>ographical  surveys;  new  determinations 
of  the  weight  of  the  earth,  of  the  velocity  of  electriciiy  and  of  light; 
ethnological  researches  in  the  races  of  man  in  North  America;  and  the 
exploration  of  mounds  and  other  remains  of  the  ancient  people  of 
North  America.** 

To  diffuse  knowledge,  the  Instituuon  intended  to  "publish  a  series 
of  periodica]  reports  of  the  progress  of  the  difFerent  branches  of 
knowledge;  and  . . .  publish  occasionally  separate  treatises  on  subjects 
of  general  interest****  This  Henry  %vas  to  accomplish  through  the 
%vorldwide  distribution  of  his  heavily  appendixed  Annual  Reports,  the 
quarto  SmiAsonian  Caniribulimtt  to  KnowUdge,  and  the  octavo  Switi^ 
soman  Miscellaneous  Collections. 

Henry's  "Programme,"  adopted  provisionally  by  the  Board  of  Re- 
gents at  once,  became  the  settled  jKjlicy  of  the  Institution,  but  owing 
to  the  broad  phrasing  of  Smithson's  will,  not  until  1861  was  he  able  to 
sav  that  contention  from  Congress  and  the  public  over  its  operation 
had  finally  come  to  an  end.**  Other  objections  took  somewhat  longer. 
In  1866  Congress  relieved  the  Smithsonian  of  its  library  of  some  forty 
thousand  volumes;  in  1868  the  national  herbarium  ioisted  on  it  was 
transferred  to  the  Department  of  Agriculture.  Two  years  later  Con- 
gress appropriated  full  support  for  the  museum.^ 

•  Snuduonian  InidtutkMi,  Ammtd  Btptut  far  1847,  p.  174. 

**lhid,t  pp.  174-175*  i79>  For  hit  tpedal  concern  for  origjiial  reiauck.  we  pp.  174, 

181. 

Henry  also  also  approved  oi  specialization  in  science.  As  he  said,  "A  life  devoted 
emlttrivdy  10  the  study  of  a  an^  insect. »  not  ipm  in  ndn"  (Si^^ 
Annual  Rtpen far  1835,  p.  so). 

**  Hcnn  .  "Sketc  h  of  the  Organi/atinn  and  Opcratioo  of  die  Inatitutioo,"  in  SmidliO' 
nian  insuxuuon.  Annual  Report  Jor  1863,  pp.  is-l). 

To  amwer  early  mitundentandings  about  the  functions  of  the  Smithsonian,  Henry 
explained  his  program  in  the  Animal  Report  for  1850,  pp.  5-8.  The  contention 
continued,  reaching  a  rlimax  in  1855  when  Rufus  Choafe.  the  proponent  earlier  for 
making  the  Smithsonian  a  national  library,  resigned  as  Regent  and  requested  Congress 
to  inquire  into  the  management  and  expenditure  of  funds  of  the  Smithsonian.  Both  the 
House  and  Senate  conunitiecs  of  investigatiflsi  eKoneraied  Henry  (Smithsonian  Institu- 
laoa.  Annual  Report  far  i855,  pp.  13-14: 1856,  pp.  12-161  SmUksomanlrtOihUunCirciJar, 
1855,  "U.S.  Congress,  House  Select  Committee  on  the  Smithsonian  Institution"). 
Determined  to  make  his  policy  prevail,  Henry  prefaced  his  Annual  Report  with  the 
"Progranune  of  Organiaiion'*  from  1855  to  1878. 

Smithsonian  Institution.  Anmul  Rtpmt  far  1872,  pp.  la,  4a:  Oupiee,  Scwncr  m  At 
PtdtralCmrniuMiU,  p.  155. 
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The  meager  inoome  of  the  Smithsonian,  fixed  by' its  endowment 
and  dissipated  by  the  provisions  Congress  had  stipulated,  served  to 
nullify  Henry's  plans  for  carrying  out  through  the  Smithsonian  the 
"great  design"  for  American  science  he  had  set  down  for  Bache  a 
dccnde  earlier  Nevertheless  his  direction  of  the  Institution  did  much 
to  improve  the  scientific  reputation  of  this  country  abroad  and  to 
make  science  belter  understood  and  respected  at  home.  He  saw  that 
the  Smithsonian  sup|X)rted  worthy  research  to  the  limits  of  its  ability, 
that  it  published  costly  works  of  abstruse  scholarship  or  of  limited 
appeal,  and  by  its  example  made  dear  to  the  public  the  distinction 
between  the  increase,  diffusion,  and  application  of  knowledge.  The 
disquisition  Henry  wrote  on  that  distinction  in  one  of  his  reports 
amduded  with  Frands  Bacon's  dictum  on  the  ends  of  knowledge  and 
the  purpose  <^  the  academy  in  ^NmAtimUis.  It  was  a  distinction  be 
raised  again  when  he  becaime  President  of  the  National  Academy  of 
Sciences.** 


Grmvtk  and  Spread  of  SderU^  Societies 

I'he  impulse  to  form  societies  to  satisfy  "a  nation  of  joiners,"  as  the 
United  States  has  been  called,  had  been  compulsive  since  colonial 
days.  By  the  time  ground  was  broken  for  the  Smithsonian,  in  1847, 
almost  a  hundred  academies  and  societies  for  the  promotion  of 
science  dotted  the  nation,  most  of  them  concentrated  betwera  Boston 
and  Washington;  but  a  number  were  located  beyond  the  Appa^ 
lachians  and  even  one  or  two  across  the  Mississippi.**  Some  by  their 
names  proclaimed  general  philosophical  interest  in  the  sciences,  or 
special  interest  in  chemistry  or  mineralogy,  but  the  overwhelming 
number  were  local  academies  of  **natural  history"  or  "natural 
science."  Their  proliferation,  and  the  ascendancy  of  the  naturalists, 
geologists,  and  explorers  had,  however,  done  little,  in  Henry's  view,  to 
raise  the  status  of  science  or  advance  its  cause. 

"There  are,"  he  wrote  in  1841,  "very  few  in  the  Ihiited  Slates 
engaged  in  original  research  although  there  are  more  interested  in 
popular  science  anujiij;  us  than  in  any  other  part  of  the  world."  The 
geologists  were  aiieinpiing  "to  get  up  a  society  similar  to  the  British 
Association  [for  the  Advancement  of  Science]."  But  Heiu  y  doubted 
'*the  exfiediency  of  forming  a  society  of  the  lund  to  embrace  all 

^  Dupree,  Scunct  m  the  F«UnU  Govtmment,  pp.  86-9a  The  dictum  is  quoted  here  in 
Chapier  1,  p.  4.  and  in  Henry's  eiaay  in  YtuAmmdR^tfUfm  1959,  pp-  is-i? 

Ralph  S.  Bates.  SdenHfu  Soddto  m  the  United  Sftrio,  td  ed.  (New  York:  Columbia 
Univenity  PrcM,  igs^).  pp.  37. 38. 
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branches  of  science.  We  have  among  us  too  few  working  men  and  too 
large  a  number  of  those  who  would  occupy  the  time  of  the  meeting  in 
idle  discussion."*" 

The  early  years  of  the  nation  had  promised  belter.  The  enthusiasm 
for  science  in  the  colonics  and  the  new  republic,  fostered  by  patrician 
amateurs  of  science  and  by  visiting  academicians,  had  generated  a 
large  body  of  new  and  valuable  natural  history  and  made  coniribu- 
tions  to  the  physical  sciences,  which,  though  peripheral  to  the  great 
discoveries  earlier  in  Europe,  were  still  considerable.  The  period  saw 
the  beginnings  of  specialization  in  this  country,  as  an  indigenous 
botany,  zoology,  and  geology  emerged  from  natural  history;  physics, 
chemistry,  and  astronomy  from  natural  philosophy;  and  as  medical 
botany,  medical  chemistry,  anatomy,  and  pathology  became  distinct 
aspects  of  nu dlcine.  In  Henry's  century  a  new  revolution  in  science 
was  gathering  its  forces  as  interest  shifted  from  astronomy  to  geology 
and  from  physics  to  biology,  from  the  sciences  of  nature  to  the 
sciences  of  man. 

Af  ter  the  middle  of  the  century,  the  colleges  and  universities  began 
to  produce  small  numbers  ol  scientists  and  amateurs  of  science  who 
swelled  the  ranks  of  the  leaching  profession  and  the  philosophical 
societies  and  joined  in  the  effort  to  advance  scientific  interests.  The 
first  graduate  school,  at  Yale,  was  established  in  1846,  but  did  not 
award  a  doctorate  in  science  until  1861. 

More  aware  than  most  of  the  facilities  and  the  prestige  afforded 
men  of  sdence  in  Europe,  Joseph  Henry  saw  as  typical  his  own 
experience  in  trying  to  make  real  contributions  to  knowledge.  "We 
labor  under  many  disadvantages  in  this  country  in  the  way  of  cniginal 
experiments,**  he  had  written  in  1836,  **in  the  difficulty  and  delay  of 
publication,  and  the  problem  of  being  anticipated;  or  of  going  over 
ground  that  has  already  been  successfully  cultivated."**  His  trip 
abroad  that  summer  confirmed  his  anxiety  about  American  science. 

The  serious  men  of  science  for  whom  Henry  spoke  probably 
numbered  between  five  and  six  hundred  in  a  population  ol  about 
fifteen  million,  their  strongest  bond  the  vision  of  a  nation  enriched 
and  strengthened  by  a  growing  stream  of  discoveries.^"  The  kind  of 

*'  Henry  to  M.  Dc  La  Rive.  Professor  of  Natural  Philosophy  (phvsics)  at  the  University 
oi  Geneva,  draft  letter.  November  12,  iH^i  (Joseph  Henry  Papers,  Smithsonian 
Indmiioo  Arduvet). 

*•  Henry  to  Prof.  James  D.  Forbes,  Edinburgh  University,  typed  copy  of  kaer  of  June 
6.  1836  (Joseph  Henrv  Papers,  Smithsonian  Institution  Archives). 
**  The  toul  oi  suenusts  and  serious  amateurs  at  mid<cntury  probably  did  not  exceed 
c|g|it  kundnsd  md  fontjr*  Sec  Doiidd  d^ft«  Dcuveiv  ~mc  AmeiiuHi  Sciraiilic  Coniiwu" 
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original  experiments  that  Henry  had  in  mind  iwere  those  of  Franklin 

in  electricity  and  his  own  in  electromi^etisni,  the  latter  made  only 
with  knowledge  after  the  fact  of  the  same  studies  being  conducted 
abroad.  A  more  recent  instance  of  that  lag  in  scientific  communication 
had  prompted  him  to  write  Bache  asking  whether  he  had  "any 
information  about  the  beautiful  theory  established  by  Ohm."  Bat  he  hadn't, 
though  Georg  Simon  Ohm  had  published  his  paper  in  i8s6,  eight 
years  Ix'fore." 

It  was  that  kind  of  intelligence,  beyond  the  provinc  c  of  Silliman's 
Journal,  thai  Henry  sought  to  make  available  in  the  reports  and 
summaries  of  scientific  progress  in  Smithsonian  publications  and  in 
his  plan,  announced  in  1848,  for  a  vast  continuing  index  to  world 
scientific  literature."  It  was  a  need  met  for  a  time  by  the  publication, 
begun  in  1850,  of  The  Atmual  if  SdetU^  Disecvery,  compiled  from 
American,  British,  French,  and  German  publications. 

An  impulse  was  needed  to  give  encouragement  and  direction  to 
really  serious  scientists,  but  Henry  did  not  see  it  in  the  National 
Institute  in  the  capital.  Nor  did  it  seem  likely  to  come  from  the  new 


vkf,  1800-1860:  A  Smiitical-Hisiorical  Study"  (Yale  Univcruty:  Ph.D.  diliertttkm. 
1966),  p.  134. 

In  1853.  Spencer  F.  Baird,  Serrcfarv  of  ilu-  aaas  and  Assistant  Secretary'  of  the 
Smithsonian,  compiled  a  register  of  "Addresses  of  Scienliflc  Men  in  the  United  Slates" 
touting  580  names  (Baird  Papers.  Smithsonian  Institution  Archives).  More  than  half 
the  asaembkd  form  letters  are  from  oonfesMd  amateurs:  jewelers,  watdimakers. 
anomyi,  formers,  apothecaries,  dental  surgeons,  clergymen,  and  high  school  and 
seminary  principals.  Internal  evidence  suggests  thai  the  volume  had  its  origin  in  a 
canvass  to  swell  the  ranks  of  the  American  Association,  and  subsequently,  with  the 
addition  of  abccts  having  such  names  as  Agasris.  Alexander.  Caswefl,  Bache,  Hilgard, 
and  Maury  (but  not  Baird  himself  or  Henry),  became  a  directory. 

A  second  Baird  directory,  similarly  compiled  in  1875,  and  lettered  on  its  binding 
"Answers  to  Circular/Smithsonian  Correspondents/Subjects  in  which  Interested,"  with 
each  questionnaire  also  asking  for  information  on  private  collections,  comprised  almost 
three  times  as  many  names  as  the  first,  a  large  proportion  of  them  friiysidans,  lawyers, 
editors,  teachers,  and  students. 

*■  Henry  to  Bache,  December  17.  1834.  and  reply,  January  $,  1835  (Joseph  Henry 
Papers,  Smithsonian  Insulation  Archives). 
Aidiough  Ohm's  paper,  published  m  fiiB  bi  1817,  %»as  known  in  Europe,  his  law  was 

not  established  until  Pottillei  dudlenged  it  in  1831,  whence  it  came  to  the  attention  of 

the  Royal  Society  (Eugene  Lommel.  "The  Siicntific  Work  of  Georg  Simon  Ohm,** 
Smithsonian  Institution,  Annual  Report  for  1891,  pp.  247-256). 
**  Henry's  proposed  index  to  nineteenth-century  scientific  literature,  flrst  described  in 
Siwitlisimian  Institmioo.  ilwmiaf  fUportfor  1947,  pp.  177, 189-189.  for  faMdt  of  Smithso* 
nian  funds  was  actuaDy  undertaken  by  the  Royal  Scn  iety  in  1858  and  completed  in 
19*5.  See  Smithsonian  Institution,  Annual  Report  jor  1851 ,  p.  108;  1867,  pp.  57*58; 
Lyons.  Tlu  Royal  Socuty  1660-1940,  pp.  sa4-885,  287-888.  307.  309-31 1. 
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association  proposed  by  the  geologists."  The  prospective  organization 
had  its  genesis  in  New  York  State's  Geological  Survey.  Seeking  a  way 
to  coordinate  the  efforts  of  its  geologists  with  those  of  Pennsylvania 
and  New  England,  whose  work  often  crossed  neighboring  state  bor- 
ders, members  of  the  several  surveys  had  met  at  the  Franklin  Institute 
on  April  2,  1840,  and,  with  fellow  geologists  invited  from  Delaware, 
Virginia,  and  Michigan,  had  organized  the  Association  of  American 
Geologists. 

To  accommodate  the  interstate  membenhip,  subsequent  meetings 
were  held  at  Albany,  Washington,  New  Haven,  New  York,  and 
Boston,  at  which  first  naturalists  and  then  chemists,  physicists,  and 
other  men  of  science  were  admitted  to  membership.  Within  five  years 

almost  every  prominent  figure  in  American  science  was  on  its  roster. 
Henry  had  joined  in  1840;  Bache  after  1842. 


Louis  Agassiz  and  His  Influence  on  American  Science 

The  effort  to  organize  science  in  this  count i  v  was  at  low  vhh  when  an 
event  occurred  that  was  to  have  far-reaching  consequences  for 
American  science.  In  the  early  fall  of  1846,  the  Swiss  naturalist  Louis 
Agassiz  arrived  in  Boston  to  give  the  Lowell  Institute  leaures  on  *'The 
Plan  of  Creation  in  the  Animal  Kingdom**  and,  with  a  two-year  grant 
from  Frederick  William  IV  of  Prussia,  to  make  a  comprehensive  study 
of  the  natural  history  of  the  New  World.** 

Agassiz  was  not  only  famous  as  a  naturalist,  he  was  also  a  bom 
projector  of  grand  designs  for  science  and  a  man  of  inexhaustible 
enthusiasm  and  drive.  His  energy  and  his  compulsion  to  dominate 
made  him  dogmatic  and  sometimes  ruthless,  both  M  an  associate  and 
as  a  scientist,  but  he  could  also  be  the  most  agreeable  and  irresistible 
of  friends  and  companions.  Before  he  was  thirty-six  he  had  earned  a 
reputation  in  Europe  tor  his  Recherches  sur  les  poissons  fossiles  (1833- 
1844),  considered  the  most  original  and  definitive  work  of  its  kind. 
His  Etudt's  sur  les  ^Uuiers  (1840)  was  equally  original  in  its  unique 
concept  of  the  great  Ice  Age  and  was  at  once  recognized  as  a  classic  of 
geologic  literature.** 
When  Agassiz  arrived  in  America,  he  knew  only  Silliman  at  Yale 

"  Henry  to  M.  De  La  Rive.  November  i«,  1841  Heniy  Fqwn,  Snuthaonian 

Institution  Archives). 

**  Edward  l.urie.  Louis  Agasai:  A  L^e  m  Sctence  (Chicago:  University  of  Chicago  Press, 
i960),  pp.  114,  116,  119. 
-IbkL,  pp.  79. 95. 
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Louis  Agassiz  lecturing  at  Penikese,  the  First  American  seaside  laboratory  (Photograph 
courtesy  the  Museum  of  Comparative  Zoology,  Harvard  University). 


(who  had  sent  him  a  complete  set  of  ihe  American  Journal  of  Science  and 
Arts),  Augustus  A.  Gould  of  Boston,  and,  through  corres|X)ndence, 
two  other  naturalists  in  Philadelphia  and  Boston.  Then  thirty-nine 
and  a  strikingly  handsome  man  who  exuded  self-confidence  and 
dedication  to  science,  he  charmed  everyone  he  met  and,  as  a  superb 
and  tireless  lecturer  and  envoy  of  Old  World  culture,  soon  became  a 
nationwide  celebrity. 

Agassiz  saw  at  once  the  insularity  afflicting  the  efforts  of  American 
men  of  science  "owing  to  their  deference  towards  England."  As  a 
consequence,  "the  scientific  work  of  central  Europje  reaches  them 
through  English  channels,"  he  wrote  Henri  Milne-Edwards,  and 
announced  his  determination  to  "render  a  real  service  to  them  and  to 
science,  by  freeing  them  from  this  tutelage,  raising  them  in  their  own 
eyes,  and  drawing  them  also  a  little  more  towards  ourselves."** 

Agassiz  to  Henri  Milne- Edwards,  entomologist  at  thejardin  des  Plants,  Paris,  May  31 , 
1847,  in  Elizabeth  Gary  Agassiz  {ed.),  Louis  Agassiz:  His  Life  and  Correspondence  (Boston: 
Houghton  Mifflin  Co.,  1885),  p.  435. 
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In  1848  he  was  installed  as  Professor  of  Zooiogy  and  Geology  at 
Harvard's  Lawrence  Scientific  School.  Eight  years  later,  full  of  his 
profects  for  a  great  natural  history  of  the  United  States  and,  simulta- 
neously, an  epic  series  of  volumes  spanning  the  whole  of  American 
natural  history,  Agassiz  made  his  decision  to  remain  in  America 
**under  the  conviction  that  1  shall  exert  a  more  advantageous  and 
more  extensive  influence  on  the  progress  of  science  in  this  country 
than  in  Europe.""  He  became  a  citizen  in  1861. 

Even  bef  ore  his  appointment  at  Harvard,  he  had  met  Bache,  who  at 
once  put  at  his  disposal  a  Coast  Survey  vessel  under  Lt.  Charles  Henry 
Davis  for  a  cruise  of  exploration  off  Cape  Cod  and  Nantucket.  He  had 
won  also  the  friendship  of  Henry  and  subsidies  from  the  Smithsonian 
when  his  grant  from  the  Prussian  monarch  gave  out.*' 

Agassiz's  almost  overnight  assimilation  into  the  world  of  American 
science,  his  accepunce  as  the  authority  on  European  professional 
standards  and  practices,  and  his  capture  of  the  American  public 
through  his  lecture  tours  made  him  a  force  previously  unknown  in 
the  intellectual  community.  As  no  one  before  him,  he  conmianded 
attention  when  he  deplored  not  only  public  indifference  to  science  in 
America,  whose  investigators  were  better  known  in  Europe  than  at 
home,  but  also  the  tendency  of  Americans  to  look  to  European 
authority  rather  than  native  achievement.  As  he  wrote  to  geologttt 
and  paleontologist  James  Hall,  in  1B49,  . .  until  there  are  men  in 
America  whose  authority  is  acknowledged  in  matters  of  science  there 
will  be  no  true  ifUeliectuai  independence,  however  great  be  . . .  political 
freedom."'* 

This  lack  of  authority  had  been  on  the  minds  of  both  Henry  and 
Bache  for  more  than  a  decade,  w  hen  friends  of  Samuel  E.  B.  Morse  in 
1838  had  claimed  for  him,  without  contradiction,  "the  entire  origin" 
of  the  magnetic  telegraph,  and  when,  not  long  after,  Henry  had 
learned  that  a  daim  to  the  solution  of  the  whole  problem  of  terrestrial 
magnetism  had  been  given  unquestioning  credence  in  a  hearing 
before  Congress. 

I  am  now  more  than  ever  of  your  opinion  [Henry  wrote  Bache  at  ihc  time] 
thai  the  real  working  men  in  the  way  of  science  in  this  country  should  make 
coimnon  cause  and  endeavor  by  every  proper  means  unitedly  to  raise  their 
own  scientific  character,  to  make  science  more  respected  at  home,  to  increase 
the  fiualiiics  d  scientific  investi^iion  and  the  inducements  to  scientific 

**Liirie,ii4NHf  i^fum^  p.  199. 

**Ibid.,  pp.  115,  itsff. 
-iW.,  p.  163. 
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labours.  ...  At  present  however  Charlatanism  is  much  more  likely  to  me^ 
with  attention  and  reward  that  true  unpretending  merit.** 

And  Baclie  had  used  as  an  argument  the  threat  of  diarhtanry  in 
persuading  Henry  to  come  to  the  Smithsonian. 
The  dilemma  had  been  much  discussed  at  the  meetings  of  the 

Association  of  American  Geologists  (later,  Geologists  and  Naturalists). 
The  Association  had  flourished  from  the  beginning;  and  as  its  num- 
bers  rose  above  four  hundred,  some  of  its  members  saw  in  it  the 
nucleus  for  the  central,  comprehensive,  and  authoritative  organiza- 
tion of  science  needed  in  the  nation.  The  catalyst  was  Agassiz.  When 
he  was  invited  to  address  the  Association  on  his  current  and  planned 
research  at  its  meeting  in  Boston  in  September  1847.  he  remained 
afterward  and  was  elected  to  membership.  The  same  day  he  was 
appointed  to  a  committee  with  Henry  D.  Rogers,  Director  of  the  New 
Jersey  Geological  Survey,  and  the  mathematician  Benjamin  Peirce  to 
plan  the  reorganization  of  the  society. 


The  American  Association  Jor  the  Advancement  of  Science 

At  the  September  meeting  a  year  later,  the  society  of  geologists 
became  the  American  Association  for  the  Promotion  (later.  Ad- 
vancement) of  Science  (aaas),  on  the  model  of  the  similarly  com- 
prehensive and  peripatetic  British  Association.  It  intended  to  exert  a 
broader  influence  than  that  possible  to  any  of  the  established  societies, 
and, 

by  periodical  and  moratory  meetings,  to  promote  intercourse  between  those 
who  are  cultivating  science  in  different  parts  of  the  United  States;  to  give  a 
stronger  and  more  general  impulse,  and  a  more  systematic  direction  to 
science  in  our  country;  and  to  pmrure  for  the  labours  of  scientific  men, 
increased  facilities  and  a  wider  useiulness.*' 

**  Henry  to  Bache.  Atiguit  9,  1898  (|<M*pl>  Hairy  P»pen,  SmittMoniain  InicitutkMi 

Archives). 

*■  AAAS,  Pnutdmf^  1 :8  (1848):  Bate*.  ScientifK  Sodttm  in  tht  UmUd  States,  pp.  73-77. 

The  Britiih  Anodaiiaa  for  the  AchmGeinem  of  Scknoe*  fomided  fai  il^i  to  ghre 
greater  systematic  direction  to  scientific  inquiry,  arose  out  of  criticism  of  the  Roval 
Soctrty,  whose  membership  qualifications  of  wealth,  as  much  as  sdcniific  mcril,  bad 
reduced  the  Society,  as  some  thought,  to  a  social  club. 

An  anempt  to  oryuiise  a  simaar  aaiodaikm  in  tfab  eoi^^ 
1^8,  by  a  group  under  Dr.  John  C  Warren,  Harvard  ProCmor  of  Anatomy  and 
Suffery  and  the  rinot  nuyeon  of  his  thne.  Their  effort  id  enlist  the  aid  of  the 
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Seeking  the  widest  possible  membership,  the  aaas  more  than  dou- 
bled  its  numbers  in  less  than  a  decade,  from  461  original  members  to 
i/Xk4  by  1854.  The  Assodadon,  by  sheer  numbers  and  the  prestige  of 
some  of  them,  succeeded  in  representing  organized  science  where 
previous  organizadoiis  had  failed.  It  proceeded  at  once  to  form 
special  committees  to  study  scientific  problems  of  national  concern 
and  to  establish  communications  with  federal  and  state  officials.  A 
committee  under  Jared  Sparks,  Harvard  President,  opened  corre- 
spondence with  the  Secretar)'  of  the  Navy  to  seek  support  for  Lt. 
Matthew  Maury's  compilation  of  charts  of  winds  and  currents  at  the 
Navy's  Depot  of  Charts  and  Instruments.  Another,  under  Dr.  Robert 
W.  Gibbes,  Charleston  phvsician  and  chemist,  petitioned  the  gover- 
nors of  the  states  to  expand  their  geological  surveys.  One,  under 
Henry,  sought  congressional  support  for  the  formal  establishment 
of  standard  weights  and  measures.  Robert  Hare  and  Agassiz's  com- 
mittee urged  the  inclusion  of  sdentifk  members  on  all  boundary 
commissions  and  exploratory  expeditions  of  the  government.  StiU 
other  committees  undertook  advisory  assistance  to  the  Coast  Survey, 
establishment  of  a  prime  meridian,  and  an  investigation  of  physical 
constants.  Henry,  as  a  subcommittee  of  one,  was  asked  to  prepare 
a  code  of  scientific  ethics  for  adoption  by  the  Association.*' 

Through  the  many  members  of  the  aaas  connected  with  the 
surveying  and  exploring  agencies  of  the  War  and  Nav^y  Departments 
and  the  General  Land  Office,  and  in  the  Patent  Office,  (.oast  Survey, 
Naval  Observatory,  and  the  Smithsonian,  the  committees  demon- 


American  Philoiophical  Society  in  setting  up  an  Association  for  the  Pioaioiioa  of 
Science  was  unsuccessful.  See  Warren  to  Joseph  Henry.  September  29.  1838  (Joseph 
Henry  Papers.  Smithsonian  Institution  Archives),  and  Edward  Warren,  L^e  of  John 
CoUms  Wwfnn,  M.D.  Compited  Chiefy  from  His  Autobiogrt^y  and  Journals  (Boitoo: 
Ticknor  and  Fidd*.  1860),  vol  II,  pp.  i-a. 
"  JiAAS,  Proceedings  2:vii-ix  (1850);        (1851):  5:vii  (1853). 

Bache,  speaking  for  the  Association  and  inspired  bv  Henrv's  address  on  ethics  as 
retiring  president  on  August  22,  1850,  requested  him  to  set  out  "the  dear  principles 
hid  down  upon  thto  tubiect"  in  the  addreit  [PiwMdiNfi  6:iix,  (185a)  ]. 

"Unrortunately  for  our  scientific  monk,"  a  historian  of  tht  aaas  oOOiroenied  later, 
"the  subject  was  not  elucidated  by  any  report"  \Sn,-riff  ''''::^Hti.  (Mav  2.  i92.|>1 

A  fragment  of  Henry's  address  (four  sheets),  setting  out  m  prosodic  clauses  the  moral 
purpom  and  oUlgationt  of  men  of  idenoe,  ii  in  'IMoiet  amd  Odwr  Material"  (Joseph 
Henry  Papers.  Smithsonian  Inidtudon  Arduvet). 

The  subject  of  ethi(s  was  vc-rv  muc  h  on  Henr\'s  mind  at  the  time,  and  three  months 
after  his  address,  he  wrote  Bathe  tli.ii  in  a  recent  interview  with  Lieutenant  Maury,  he 
had  iound  him  "rather  I  think  uidclinite  in  his  views  of  scientific  ethics"  [Henry  to 
Bache,  November  90, 1850  (Joseph  Henry  Papers,  Snddiionian  Inidtudon  Ardiives)  ] . 
A  sequel  occurred  diirteen  yean  later  fi^en  the  National  Academy  reviewed  Maur/t 
chart  work. 
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fOrated  their  usefulness  to  federal  agencies  even  though  the  Associa- 
tion lacked  national  recognidon  and  support  That  kind  of  recogni- 
tion and  influence  had  first  been  sought  by  the  National  Institute  in 
Washington.  Although  it  was  granted  a  congressional  charter,  its 
linkage  between  government  and  science  was  superficial  and  de- 
pended mainly  on  the  important  politicians  and  government  officials 
in  its  membership.  And,  unlike  the  aaas,  its  members  had  no  scientific 
expertise.  By  1850,  the  membership  of  the  failing  National  Institute 
was  down  to  tumtv-seven.  and  its  iniluence  was  almost  at  an  ciul 

Neither  tht*  pt  i  ipatclic  and  all-embracing  American  Association 
nor  the  politically  oriented  Institute  represented  the  kind  of  institu- 
tion that  was  needed  in  the  nation's  capital.  In  1848.  Hcnrv  had 
resisted  renewed  plans  to  revive  the  Institute,  since  he  did  not 
consider  it  well  adapted  to  promote  original  research  and  felt  that  it 
was  likely  to  remain  little  more  than  a  museum.  As  he  %vrote  Eache, 

In  the  first  plate  1  object  to  the  nanie  \ation.il  Institute  .md  would  propose 
that  of  the  uatif>nal  ara**  with  cliltercnt  dcpantturiis  lii  ihf  stcoiul  plact-  tlie 
muvcinenl  should  nut  be  alune  made  by  persons  in  Washington.  Much  more 
prcMninent  men  of  idence  throughout  the  country  should  be  allowed  to 
participate.** 

Bache.  in  his  address  as  retiring  President  of  the  aaas  at  its  meeting 
in  Albany  in  Au^nisi  iHr,  i .  pioposed  as  a  responsibility  of  the  federal 
government  the  establishment  of  an  authoritative  tribunal  for  science 
and  vchide  for  the  promotion  and  suppoi  t  of  national  science,  taking 
as  his  models  not  the  Roval  Soc  iety  but  the  vigorous  British  Associa- 
tion and  the  French  Insiiiute,  the  lesearches  of  the  latter  in  abstract 
science  then  flourishing  under  the  patronage  of  the  Republic. 

The  nation,  said  Bache,  was  making  such  rapid  progress  in  material 
improvements  owing  to  applied  science  that  it  was 

impossible  for  eitfier  the  legislative  or  exe(  uii\c  depai  inients  of  our  Govern- 
ment to  avoid  iiH identallv.  if  not  directly,  hnni^  involved  in  the  detision  of 
such  questions.  . .  .  1 1 J  here  arc  lew  applications  ot  science  which  do  not  bear 
on  the  interests  of  commerce  and  navigation,  naval  or  military  concerns,  the 
customs,  roads,  the  light-houses,  die  public  lands,  poat-oflkes,  and  post- 
roads,  either  direcdy  or  remocdy. 

To  assist  in  those  decisions  he  envisioned 

an  tnsHtuAm  scitnee,  suppkmentary  to  existing  ones . .  .to  guide  public  action  in 
refermee  to  sdent^  matters ...  an  institute  of  which  the  members  belong  in 

"Henry  to  Bachr.  May  27.  1848:  Henry  to  Francis  MaritOC,  Al^USt  16,  1848  (Jowph 
Henry  Rqiers,  Smithtonian  Iniuuition  Archives). 
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tum  to  each  of  our  widely  scattered  Statet.  ivorking  at  their  places  of 
residence,  and  reporting  their  results;  meeting  only  at  particular  times,  and 
for  sperin!  ptirposes;  engaged  in  researches  self-directed  or  desired  bv  the 
bcxiy,  called  tor  by  Congress  or  by  the  Executive,  who  furnish  the  means  for 
the  inquiries. . . .  Such  a  body  would  supply  a  place  not  cKcupicd  by  existing 
institutions,  and  which  our  own  [aaasJ  is,  from  its  temporary  and  voluntary 
character,  not  able  to  supply.** 

The  great  size  of  this  nation  made  such  "a  central  organization"  and 
"permanent  consulting  body"  necessary,  to  give  advice  to  the  gov- 
ernment, not  only  in  new  undertakings  but  also  with  rcsfx-d  to 
existing  ones,  and  to  advise  on  doubtful  points.  Without  an  authority, 
these  decisions  would  not  be  made,  or  be  left  to  influence,  or  to 
imperfect  knowledge.  Only  an  organization  of  counsellors  preemi- 
nent in  science  would  be  competent  to  deal  with  such  matters  as 
standards  of  weights  and  measures  and  their  regulation,  the  fixing  of 
proper  scales  of  the  barometer  and  thermometer,  and  the  determina- 
tion of  the  prime  meridian.  It  would  advise  also  on  explorations  that 
should  be  made  on  land  and  water,  on  systems  of  extended 
meteorological  observations,  on  charts  of  navigation  and  nautical 
almanacs,  and  on  plans  for  geological  and  geographical  surveys. 
Moreover,  said  Bache,  the  time  was  approaching  when  matters  involv- 
ing standards  would  be  ripe  for  general  settlement  throughout  the 
world,  and  only  the  recommendations  of  an  authoritative  national 
body  similar  to  those  abroad  could  lead  to  general  and  uniform 
adoption  for  world  use.*' 

The  speech  was  an  extraordinary  blueprint  for  a  new-  National 
Institute  writ  large,  to  utilize,  as  an  immediate  source,  the  member- 
ship of  the  American  Association  and  of  its  committees  that  were 
rendering  service  to  federal  agencies.  The  examples  abroad  and  past 
experience  here  deariy  demonstrated  that  the  bat  and,  perhaps,  only 
hope  for  the  advancement  of  science  resided  in  the  government, 
through  its  support  of  a  permanent  scientific  council.  Such  recogni- 
tion would  give  character  to  true  men  of  science,  enable  them  to 
develop  standards  of  high  competency,  and  not  least,  put  down  the 
pretenders  and  charlatans  in  science  who  all  too  frequentiy  had  the 
ear  of  legislative  and  judicial  bodies. 


•*  Address  of  Professor  A.  D.  Aache."  AAM,Pnsmim§i  6adviii,  VAk  (1851). 
**lbtd.,  pp.  Ivii-lviiL 
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"The  LaxmromT  and  Their  Influence 

Bachc's  address  at  that  Albany  meeting  of  the  Americ  an  Association 
for  the  Advancement  of  Science  in  August  1851  was  the  call  that 
summoned  the  leading  spirits  to  unite  in  efforts  to  impose  greater 
order  and  direction  on  American  science.  During  the  same  year,  an 
attempt  on  the  part  of  the  citizens  ot  Albany  to  establish  a  highly 
idealized  university  seemed  to  present  the  kind  of  opportunity  these 
forward-looking  scientists  were  seeking.  Edward  Liiiie  describies  it  as 
''a  truly  national  'American*  university  . . .  that  would  stress  graduate 
instruction,  bancaUy  in  the  sciences.  Ckuses  would  be  few,  research 
time  piendful,  and  salaries  high.***  But  although  moral  support  for 
the  enterprise  was  strong  among  the  dtizens  of  Albany,  their  financial 
support  failed  to  match  it.  The  only  part  of  the  grand  plan  that 
materialized  was  the  Dudley  Observatory,  directed  by  Benjamin  Ap- 

*  Kkhard  J.  Stotr,  rto  Biginfaff  ofGratbuU  EinealimmAmtriea  (Clikafo:  Uohiciiitjr 

of  Chicago  Press.  19=^3),  pp  67  ff.;  Edward  Luric,  Louit  AguriK  A  L^t  «•  Sdmer 
(Chicago:  University  of  Chicago  Prctt,  1960),  pp.  i8i->i8t. 
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thorp  Gould  and  managed  by  a  "ScienuAc  Coundl,**  consisting  of 

Henry,  Bachc,  and  Benjamin  Peirce. 

The  total  effort  did.  however,  brinj^  together  a  small  group  of 
Cambridge  sdeiitists.  who  began  to  meet  informally  in  1853.  Initially 
they  were:  Bache;  Agassiz;  Benjamin  Peine,  Professor  of  Mathe- 
matics and  Astronomv  at  Harvard,  Benjamirj  Cfould,  founder  in  1H49 
of  the  Astromnnual  Journal  and  head  of  the  longitude  department  of 
the  Coast  Survey  from  1852  to  1867;  and  Cornelius  C.  Felton, 
Harvard  Professor  of  Greek  and  Ladn,  a  dose  friend  of  Agassiz,  and 
die  only  nonsdendst.  Thinking  perhaps  of  the  early  sdence 
academies  in  Italy,  they  first  called  themselves  the  Florentine 
Academy.  Later  the  Academy  expanded,  still  loosely  held  together 
and  meeting  in  a  spirit  of  conviviality.  With  academic  tongue  in  cheek, 
they  renamed  themselves  "The  Sciendfic  Lazzaroni,**  after  the 
Neapolitan  idlers  and  beggars. 

The  group  gradually  expanded  to  include  scientists  from  other 
cities:  Joseph  Henrv  in  Washington;  James  D.  Dana,  Silliman  Profes- 
sor of  Natural  History  at  \'ale;  Wolcott  Cibbs.  Professor  of  C'.hernistrv 
of  the  City  College  of  New  York  ( 1849-  186'^)  who  was  associated  with 
Agassiz  and  Dana  on  Silliman's Journal:  and  Jolin  F.  Frazer,  long-time 
leaclier  of  iliemistry  and  physics  at  the  University  of  Pennsylvania. 

As  the  most  influential  member  in  high  places,  the  most  skilled  in 
persuasion  and  managing  people  and  affairs,  and  the  most  ambitious 
for  sdence,  Bache  came  to  dominate  the  group.  Before  long,  with 
some  assistance  from  their  *'Chief,**  as  they  called  Bache,  members  of 
the  Lazzaroni  were  spread  all  along  the  coast,  with  Gould  in  Albany, 
Peirce  and  Agassiz  in  Cambfidge,  Dana  in  New  Haven,  Wolcott  Gibbs 
in  New  York,  Frazer  and  his  brilliant  student  Fairman  Rogers'  in 
Philaddphia,  and  Bache  and  Henry  in  Washington.  Soon,  their 
manifest  clannishness,  their  excessive  zeal  for  professionalism,  and 
their  activities  as  "an  inner  circle"  had  begun  to  raise  apprehensions 
among  some  members  of  the  long-established  scientific  so(  ieties.' 

Busy  with  their  (areers  and  peripheral  interests,  thev  kept  in  close 
touch  through  corresj)onclen(  e.  loming  together  priiu  ipally  at  the 
meetings  of  the  American  Association  and  the  American  Philo- 

■  Horace  H.  Fumett,  FJt..  I83$^I900  (Philadelphia:  privately  printed.  1903). 
*  harie,  Louis  Agassit.  pp.  1  St- 184. 

It  mav  hiivc  fx-cn  of  this  group  that  Bache  wrote  in  Scptcmfx"!  1H53  concerning  a 
iTieeting  ul  "savants"  to  diM  uts  "a  dawning  project  for  an  Academy  oi  Sciences  or  a  near 
approach  to  it."  Quoted  in  Merle  M.  Odgers.  Aleiuutdtr  Dallas  Bache:  Scientist  and 
Eiutak^t  1906-1867  (PhihMlelphia:  Umvenity  of  Peniw)4vania  Pms,  1947).  p.  170. 
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sophical  Society.  Intent  on  seeking  government  rctognition  and  in- 
stitutional support  of  science,  they  used  their  influence  to  secure 
university  appointments  for  those  who  had  their  approval,  promoted 
the  operations  of  the  Coast  Survey  and  the  Smithsonian  from  the 
forums  of  theilmmoan  Journal  and  the  aaas,  and  exposed  charlatanry 
in  science  wherever  it  appeared.  All  were  among  the  incorporators  of 
the  National  Academy  a  decade  later. 

Agassiz,  however,  lost  some  of  the  high  esteem  in  whidi  he  was  held 
by  "Bache  8c  Co."  as  a  result  of  his  curious  rejection  of  Charles 
Darwin's  theories,  which  were  beginning  to  revolutionize  natural 
science  abroad.  He  appeared  jealous  of  his  dominant  place  in  Ameri- 
can science  and  was  intellectually  isolated  from  the  progress  of  science 
in  Europe.  A  youthful  disciple  of  Georges  Cuvier  and  trained  in  the 
scala  naturae  ot  Caroliis  Linnaeus,  he  believed  with  them  in  a  super- 
natural design  in  nature  whose  varieties  of  species,  each  characteristic 
of  their  geological  periods,  were  immutable.  The  whole  duty  of  the 
naturalist  was  to  discover  them  methodically  and  exactly  classify  the 
species  in  the  divine  pattern. 

As  early  as  1 854,  Asa  Gray,  Harvard  Professor  of  Botany,  had  been 
corresponding  with  the  English  botanist  Joseph  Dalton  Hooker  and 
with  Darwin  and  had  shown  ardent  interest  in  the  new  ideas  on 
evolution.  He  was  increasingly  disenchanted  nvith  Agassiz's  insistence 
on  immutability.  The  series  of  debates  on  the  Origin  of  Species  at  the 
American  Academy  of  Arts  and  Sciences  in  Boston  in  January  i860 
showed  that  the  following  were  all  receptive  to  or  tolerant  of  the  idea 
of  evolution:  the  naturalist  Dana  (also  corresponding  with  Darwin), 
anatomist  Joseph  Leidy,  geologist  and  paleontologist  James  Hall, 
Harvard  zoologist  Jeffries  Wyman,  and  the  geologist  William  Barton 
Rogers,  who  later  became  the  first  President  of  the  Massachusetts 
Institute  of  Tec  hnology  (mit).  In  the  discussions  of  Darwin's  book  in 
ihc  American  Journal  of  Science  and  in  subsequeru  debates,  private  and 
public,  Agassiz  lost  not  only  intellectual  stature  but  the  uncritical 
devotion  of  many  of  his  fellow  naturalists.* 

However,  the  Darwin  controversy  in  no  way  lessened  Agassiz's 
self-esteem,  his  fame,  his  penchant  for  projects,  or  the  high  regard  in 
which  he  was  held  by  the  public.  Honors  poured  in  on  him  in  that 
period:  the  Prix  Cuvier  of  the  Paris  Academy  of  Sciences  in  1858, 
offers  of  professorships  at  the  University  of  Edinburgh  and  the 
Zurich  museum  in  1854,  the  chair  of  the  Paris  museum  in  1858,  and 


*  Lurie,  Louis  /Ifunz,  pp.  868-875,  sgi  fl.,  301. 
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the  Copley  Medal  of  the  Royal  Society  in  1861  •  awarded  for  contribu- 
tions to  natural  science.* 

The  activity  and  influence  of  Bache,  Agaasiz,  and  their  drde  were 
in  the  ascendant.  Six  times  since  the  organization  of  the  aaas,  mem- 
bers of  the  group  had  held  the  office  of  President.*  Agassiz  reached 
for  high  honors  for  his  friends.  Lx)ng  a  foreign  member  of  the  Royal 
Society  (since  1838),  though  not  of  the  French  Academy,  he  was 
instrumental  in  gaining  membership  in  both  for  Bache  in  i860  and 
1861.  After  some  maneuvering  at  the  expense  of  Charles  W.  Eliot, 
Agassi?  su(  (ceded  in  influencing  (he  (Corporation  of  Harvard  in  1863 
to  appomi  Wok  Gibbs  Rumford  Professor  and  Dean  of  the  Law- 
rence Scientific  School.' 

The  idea  of  a  national  academy,  "to  give  character  to  the  efforts  of 
our  men  who  devote  themselves  to  science"  and  to  ensure  "the 
advancement  of  true  science  in  the  country,**  became  increasingly  a 
matter  im  speculation  among  the  Lazzaroni.  Unsure  yet  how  to  bring 
it  about,  Agassiz  in  the  summer  of  1858  set  down  a  plan  of  member- 
ship and  organization  for  such  an  academy  in  a  confidential  letter  to 
his  friend  John  F.  Frazer.  There  would  almost  certainly  be  "an  outcry 
against  the  aristocratic  spirit  of  such  a  Society,*'  Agassiz  wrote.  It  must 
consist  of  "men  from  all  parts  of  the  country ...  yet  into  which 
nobod)  would  be  elected,  unless  he  had  made  some  valuable  original 
investigation.  This  would  at  once  draw  a  line  between  mere  learning 
without  originality,  and  real  original  research." 

As  Agassiz  saw  it.  it  would  begin  with  ten  or  twelve  charter  mem- 
bers, each  representing  a  particular  field  of  science,  including  math- 
ematics and  astronomy;  physics  and  chemistry;  mineralogy  and  geol- 
ogy; botany,  zoology,  and  paleontology;  and  anatomy  and  physiol- 
ogy. If  the  "applications  of  science**  merited  inclusion,  agriculture 
could  be  added  to  botany,  physical  geography  and  navigation  might 
be  represented,  and  possibly  medidne  and  engineering.  The  original 
members  of  each  section  would  then  nominate  a  third  for  their 
section,  who  would  be  eleaed  by  the  combined  sections.  **the  3 
together  to  nominate  a  fourth  and  so  on,'*  until  an  agreed  total 
membership  was  reached.  How  the  original  members  were  to  be 

*The  most  prestigious  honor  of  British  science,  the  Copley  Medal,  awarded  annually 
since  ly^^i.  had  been  bestowed  on  Franklin  in  1753.  It  did  not  come  to  an  American 
again  lor  over  a  century,  when  it  was  bestowed  on  Louis  Agassu  in  1861,  on  Dana  in 
1877,  and  on  Jonah  WiOaid  GOiIm  in  190a. 

"FoOowing  William  C.  Redfield,  the  first  President  in  1848,  Hoiry,  Bachc.  Agaaii. 

Peirce  (twice),  and  Dana  successively  held  the  chair  through  1855. 
*  Lurie,  Lows  i^^outz,  pp.  183.387-331. 
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selected  was  suggested  only  in  the  names  mentioned  in  the  letter, 
thoM  of  Henry  and  Robert  Hare,  former  Profctior  of  Chemistry  at 
the  University  of  PMinsylvania,  as  the  nudeus  for  the  physics  and 
chemistry  section.* 

It  was  not  until  the  Qvil  War  finally  broke  out,  however,  that  the 
Lazzaroni  achieved  their  ten-year-long  aspiradons  for  a  truly  national 
institution  of  science. 


The  OuOfreak  of  the  CwU  War 

The  fall  of  Fori  Sumter  on  Sunday,  April  14,  1861,  may  have  aroused 
little  naction  in  far-away  Cambridge,  but  it  sluimed  the  city  of 
VVashiiigion.  With  its  telegraph  lines  to  the  South  cut.  the  city  that 
week  trembled  at  rumors  that  Gen.  P.  G.  T.  Beauregard  was  on  his 
way  with  an  army  of  fifty  thousand.*  The  Cabinet  met  daily. 
Earthworks  were  dug  around  the  Capitol  and  artillery  planted  at 
Anaoostia.  But  neither  side  was  ready  or  wanted  to  strike  the  first 
blow.  Then  two  months  later,  in  July,  several  hastily  assembled  Union 
regiments  marched  into  Virginia  and  were  routed  by  the  Confeder- 
ates at  the  Battle  of  Bull  Run  on  July  s  1 . 

Before  long,  as  the  import  of  that  defeat  became  clearer,  the  first  of 
the  entrepreneurs  and  self-seekers  arrived,  and  the  dty  became  a 
maelstrom  of  movement  as  merchants  and  manufacturers  from  the 
North  poured  in  and  scurried  between  their  hostels  and  the  doors  of 
their  legislators.  Just  a  decade  before,  Washington  had  been  "a  rather 
shabby  Southern  village  scattered  over  a  grandiose  plan."  In  1861  it 
was  last  Ix'coming  a  large  city,  but  apt  to  be  "  a  deserted  village  in  the 
summer."  A  splenetic  visitor  that  January  had  found  it  a  hive  of 
hotels,  boarding  houses,  oyster-and-ale  cellars,  and  ivory-banks 
(gamUing  houses),  "a  great,  litde,  splendid,  mean,  extravagant, 
poverty-stricken  barrack  for  soldiers  of  fortune  and  votaries  of 
folly."" 

*Agauiz  to  Fnucr,  July  is,  1858  (original  letter  in  pouession  of  Gordon  Ray, 
Prnidem.  John  Simon  Guggenheim  Memorial  Foundation;  copy  in  has  Aidiivet: 

Members:  L.  Agassiz). 

•  April  15  (Monday):  "We  went  up  on  the  high  towrr  of  the  Smithsonian  on  Thursday 
morning  (the  1  ith]  &  saw  the  secession  flags  waving  in  Alex  iandriaj,  while  every  public 
building  in  Washington  wa»  surmounted  by  the  Stan  &  Stripes. . . .  [Saturday]  evening 
ins  a  gloooiy  one  for  us  all;  it  %mt  suppoaed  «i  aitadi  00  die  dty  iniglit  be  nu^ 
minute"  ("Diar>  of  Mary  Henr>  .  1858-1863."  Smithsonian  Institution  Archives). 
**  William  H.  DaU.  Spemer  FvJUrUm  Bmrd;  A  Bw^ufkj  mckdrng  SeUcHtm  from  ku 
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Civil  War  review  on  Pennsylvania  Avenue  (Mathew  Brady  photograph,  rourtesy  the 
National  Archives). 

Six  months  later  the  customary  "whirl  and  roar  of  winter-life  in 
Washington"  was  muted;  field  hospitals  had  been  erected  on  the  Mall, 
and  Union  soldiers  were  everywhere,  constructing  defense  works  on 
Capitol  Hill,  on  City  Hall  hill  with  its  Patent  Office  and  Post  Office, 
and  around  Executive  Square.  There  would  be  no  exodus  from  the 
city  when  the  next  summer  arrived." 

In  the  first  month  of  combat,  Agassiz  had  seen  the  rebellion  as  an 
opjDortunity  to  show  that  not  even  "difficult  times*'  could  "cripple  the 
onward  progress  of  science  in  the  new  world,"  and  that  "the  intellec- 


Correspondmct  with  Audubon,  Agassiz,  Dana,  and  Others  (Philadelphia:  J.  B.  Lippincotl 
Co.,  1915),  pp.  227-247;  Anon.,  "Washington  Ciiy. "  Allantk  Monthly  7:1-8  (January 
1861);  Margaret  Leech.  Reveille  in  Washington,  1860-1865  (New  York:  Harper  & 
Brothers.  1941).  pp.  56-57.  65- 

"  After  (]hancellorsville  and  Lee's  advance  north,  as  Henry  wrote  Bache  on  June  27, 
1863.  the  capital  awaited  an  attack  on  the  city  through  Maryland,  and  Henry  was  trying 
without  success  to  send  his  family  north.  The  sanitation  of  the  city  had  become  very 
bad.  the  air  "redolent  of  subles.  hospitals,  and  the  stench  of  the  canal"  (Joesph  Henry 
Papers,  Smithsonian  Institution  Archives). 
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The  city  of  Washington  as  it  appeared  in  1869,  from  a  wood  engraving  in  Harprr's 
Weekly  (Photograph  courtesy  the  Library  of  Congress). 


lual  interests  of  the  community"  could  be  tended  "with  as  great 
solicitude  as  in  ordinary  times.""  At  meetings  where  Bache,  Peirce, 
Could,  Gibbs,  and  Agassiz  gathered  for  talk,  Henry  might  shy  from 
some  of  their  great  plans  for  the  future,  but  in  the  visits  of  Bache  and 
Agassiz  to  his  rooms  in  the  Smithsonian  he  warmed  to  their  talk  of 
advancing  the  cause  of  science.'* 

For  that  cause,  Agassiz  sought  out  and  found  a  powerful  ally  in  the 

"  Agassiz  to  Theodore  Lyman,  Curator  and  Trustee  of  the  "Agassiz  Museum"  at 
Harvard,  June  11,  1861,  quoted  in  Luric,  Louis  Agassiz,  p.  308. 

'*  It  is  of  interest  that  almost  certainly  at  Henry's  request.  Charles  A.  Alexander,  a 
scribe  at  the  Smithsonian,  translated  M.  Flourens's  commissioned  "Historical  Sketch  of 
the  Academy  of  Sciences  in  Paris"  for  the  Smithsonian  Annual  Report  for  1862  and 
prepared  a  short  "History  of  the  Royal  Society  of  London"  for  the  report  of  1863.  For 
notes  dated  March  30.  1863.  of  published  histories  of  those  academies  available  in  the 
Smithsonian  library,  see  the  bound  register.  "National  Academy  of  Sciences.  New  York 
and  Washington  Meetings.  i863-'64,"  pp.  270-871.  in  nas  Archives.  (The  existence  of 
this  Academy  register  was  unknown  until  January  1968.  when  it  was  found  in  a  storage 
area  of  the  Academy  building  and  placed  in  the  Archives  with  its  companion  volumes. 
"N.A.S..  Minutes.  1863-1882"  and  "National  Academy  of  Sciences,  Committee  Papers. 
i863-"64.") 
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U.S.  senator  from  Massachusetts,  Henry  Wilson,  a  leader  in  the 
Republican  parly  and  fervent  emancipationist  with  as  strong  convic- 
tions about  national  prestige  and  progress  as  Agassiz  and  his  friends. 
He  was  at  that  time  acquiring  a  reputation  as  one  of  the  most  skillful 
political  organizers  in  the  country.  To  him,  Agassiz  broached  his 
dream. 


The  Permanent  Commission 

Events  were  also  moving  in  Washington,  but  in  another  direction, 
when  in  the  second  year  of  the  war  Bache  was  joined  there  by  Charles 
Henry  Davis,  a  naval  officer  who  had  been  a  student  under  Peirce  at 
Harvard  and  astronomer  in  the  Coast  Survey  under  Hassler  and 
Bache.  In  November  1862,  after  commanding  gunboat  operations  on 
the  Mississippi,  he  was  recalled  to  Washington  to  head  the  Bureau  of 
Navigation  with  its  Naval  Observatory,  Hydrographic  Office,  and 
Nautical  Almanac  Office.  The  next  year  he  became  a  rear  admiral. 
Except  in  some  of  the  bureau  developments  under  Davis  and 


Senator  Henry  Wilson  of  Mas- 
sachusetts (Froni  the  archives  of 
the  Academy). 
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Bache,  the  conflict  had  nut  been,  nor  would  it  be,  a  "scientific"  war  on 
either  side.  But  it  had  inspired  invention,  and  for  almost  a  year 
Congress  and  the  War  and  Navy  Departments  had  been  bombarded 
by  patriotic  dtiBens  with  ideas  and  devices  in  aid  of  the  war.  Many  of 
the  more  imaginative  or  technical  ones  had  been  sent  to  the  Smithso- 
nian, where  Henry  and  Bache  examined  and  reported  on  them.** 

Before  long  the  numbers  of  projects  and  proposals  meridng  ex- 
tended study  required  organizadon,  and  Bache  and  Davis  con- 
templated the  possibility  of  securing  approval  for  an  agency  to  handle 
thu  work  that  might  later  be  elevated  to  national  status.  On  February 
2,  1863,  Davis  wrote  home:  "How  much  have  I  told  you,  if  anything, 
about  a  Permanent  Commission  or  Academy?  Bache,  Henry,  and 
myself  are  very  busy  on  this  topic,  and  have  made  a  move  which  will 
no  doubt  result  in  the  Permanent  Commission.  The  Academy  is  more 
doubtful."'* 

It  was  Henry  who  questioned  the  possibility  ,  or  wisdom,  of  setting 
up  a  national  organization  under  congressional  sanction  such  as 
Bache  proposed,  and  he  had  already  submitted  to  the  Navy  Depart- 
ment his  own  plan  for  an  agency  to  examine  and  test  new  weapons 
and  devices.  On  February  11,  Secretary  of  the  Navy  Gideon  Welles 
approved  it  as  the  Permanent  Commission,  comprising  Davis,  Bache, 
and  Henry,  **to  which  aU  subjects  of  a  scientific  character  on  which  the 
Government  may  require  information  may  be  referred.**'* 

Davis  said  that  upon  the  appointment  of  the  Permanent  Commis- 
sion, the  idea  flashed  through  his  mind  "that  the  whole  plan,  so  long 
entertained,  of  the  Academy  could  be  successfully  carried  out  if  an  act 
of  incorporation  were  boldly  asked  for  in  the  name  of  some  of  the 

**  AoMiigdie  inwntkNisaiMl  innovaUooi  of  the  ChrU  War  (noM  spedficaify  identified 
with  any  wartime  agency)  were  militafy  tdegraphy.  military  photography,  large  rifled 
cannon,  telescopic  sights,  submarines,  iron(  lad  warships,  rotating  turrets,  breech- 
loading  guns,  machine  guns,  flame  throwers,  poison  gas,  the  use  of  railroads  to  deploy 
troops,  mobile  operating  tlieaiert.  ohaenration  baHoons,  concentrated  food,  and  mutf 
prodhiced  nnifomit  and  boots  [I.  Bernard  Cohen,  "American  Riysidsu  at  Wan  From 
the  KcvohMioa  10  the  World  Wan."  Ammem  Jmmmi  ^  Fk/ma  ii:289-2S0  (Augtist 

**  Charles  H.  Davis.  L^t  CkaHa  Hemy  Davis,  Rtar  Admtral,  1807-1877  (Boston: 
HottglMoo  MifHtn  Co.,  1S99),  pp.  tfig-tgo. 

••"Permanent  Commission  of  the  Navy  Department,"  Sa^yir/^inmcan  /0:I65  (March 
I  s.  1864):  Nathan  Reingold.  "Science  in  the  Civil  War:  The  Permanent  Commi«M<Hi  of 
the  Navy  Department."  isis  -^9:307-318  (September  1958). 

Akhough  it  lasted  just  two  years,  the  FenraBentConaiiMion  was  long  conaideicd  die 
progenitor  of  die  Nadonal  Academy.  See  editorial  in  die  New  Yorli  IM^  Trikmt, 
October  31, 1873. 
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leading  men  of  science  from  different  parts  of  the  country."  But 
Badie  and  Henry,  he  said,  did  not  immediately  accept  his  view.'* 

The  Permanent  Commission  did  not  deter  Agassiz  from  his  lai^r 
enterprise,  as  he  %mMe  Senator  Wilson  from  Cambridge  on  February  5 

that  the  time  had  come  to  establish  a  **Natioiial  Academy  of 
Sciences."  "[IJf  you  think  favorably  of  this  suggestion  you  have  in 
Bache,  to  whom  the  scientific  men  of  the  country  look  as  upon  their 
leader,  a  man  who  can  draft  in  twenty  four  hours  a  complete  plan  for 
you.  .  .  .""  Significantly,  a  letter  Agassiz  wrote  to  Henry  that  same  day 
made  no  mention  of  the  plan  thus  set  in  motion. 


Tht  Dm^tkng  of  the  Academy  Bill 

A  week  later  Wilson  nominated  Agassiz  to  a  vacancy  on  the  Board  of 
Regents  of  the  Smithsonian,  and  on  February  19,  1863,  Agassiz 
arrived  in  Washington  to  accept  the  appointment  and,  incidentally,  to 
attend  a  dinner  and  meeting  of  the  Lazzaroni  that  had  been  set  for 
the  twenty-first.  He  did  not  see  Henry  that  day,  as  he  had  arranged,  to 
discuss  his  duties  on  the  Board,  but  went  direaly  from  the  train  to 
Bache's  house,  where  they  were  joined  by  Senator  Wilson  and  later  by 
Benjamin  Peirce  and  B.  A.  c;ould.  Before  them  was  a  plan  that  had 
been  drawn  up  by  Charles  Henry  Davis,  as  well  as  one  by  Bache,  and 
before  the  evening  ended  they  had  a  draft  of  a  bill  ready  for 
Congress — "niy  plan  amplified  and  improved,"  said  Davis.'* 

The  drafted  bill  named  fifty  men  of  scieiue  t  hosen  by  the  assem- 
bled gtDup  to  be  the  incorporators  of  a  National  Ac  ademy  of  Sc  ieiu  es. 
Frederick  True,  an  early  historian  of  the  Academy,  surmised  liiai  "the 
little  group  of  men  that  guided  the  Academy  movement"  may  well 
have  sat  down  that  night  with  the  membership  lists,  totaling,  with 
duplications,  over  eleven  hundred  names,  drawn  from  the  American 
Philosophical  Society,  American  Association  for  the  Advancement  of 
Science,  and  American  Academy  of  Arts  and  Sciences,  to  assist  them 
in  the  selection  of  incorporators.  All  but  four  of  the  fifty  named  in  the 
draft  (Uriah  A.  Boyden,  John  A.  B.  Dahlgren,  John  Strong  Newberry, 

Letter  to  hit  wife,  February  14.  i96i$,ifMotcdmD9m,L^e9fCMuHemyDmH$,  p. 
tgo. 

'*  AgMHlto  Wilson,  February  5.  1863.  quoted  in  Lurie,  Lotus  Agassit,  p.  338.  Agassiz's 
letter  wai  repotted  by  Feirce  to  Badie  that  same  day.  See  A.  Hunter  Dupree.Sanier  m 

Uu  Fnlrral  Govemmmi:  A  History  ^  PdUks  and  AtAuUm  l9  1940  (Cambridge:  The 

Belknap  Prt-ss  of  Har>'ar(l  Lfnivcrsity  Press.  1957).  p  138. 

'*  Davis  to  his  wile.  February  so,  1863,  in  Davis,  Ufe  of  Charles  Henry  Davts,  p.  890. 
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and  John  Rodgers)  were  members  of  one  or  more  of  those  socieiies, 
and  twenty-one  were  members  of  all  three.** 

The  act  gave  the  members  power  to  make  their  own  rules  and  fiU  all 
vacancies  in  the  membership  as  they  occurred.  It  provided  for  the 
election  of  domestic  and  foreign  members.  It  called  for  an  annual 
meeting  and«  as  the  advisory  institution  of  science  that  Bache  had  long 
envisioned,  the  Academy  would 

whenever  calkd  upon  by  any  department  ol  the  Govern ment,  investigate, 
examine,  experiment,  and  report  upon  any  subject  of  science  or  art,  the 
actual  expense  of  such  investigati(ms»  eiuuninations,  experiments,  and  reports 
10  be  paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to  the 
Govemroent  of  the  United  States. 

This  was  its  single  stipulated  tunction,  its  sole  obligation. 

The  extraordinary  brevity  of  the  bill  of  particulars,  comprising  six 
lines  of  type,  in  contrast  to  the  twelve  pages  of  the  Royal  Society's 
charter  of  1663  and  the  fifty  conditions  of  the  French  Academy,  left 
the  burden  of  interpretation  to  the  incorporators  and  to  members  in 
future  years.** 

Henry  Wilson  introduced  the  bill  in  the  Senate  on  February  so,  and 
it  was  read  twice  by  its  tide  and  ordered  to  be  engrossed.*'  A  little 
more  than  a  week  later,  toward  the  close  of  the  day  of  March  3,  as  the 

outgoing  Congress  worked  calmly  through  its  customary  mass  of 
resolutions  and  meastires  Ix-fore  adjournment.  Wilson  rose  to  ask 
leave  "to  take  up  a  bill,  whic  h.  I  think,  will  consunu-  no  time,  and  to 
which  I  hope  there  will  be  no  opposition.  It  is  a  bill  to  iiuoi  poraie  the 
National  Academy  of  Sciences.  It  will  take  but  a  moment,  1  think,  and 
I  should  like  to  have  it  passed." 
There  was  a  pause  but  no  objection,  and  Wilson  continued.  "I 

•*  Frederidi  True,  A  Huuny  ike  Pint  Hatf-dntury  of  On  NaUeml  Atttdmy  Seknea, 
1963-1913  (Wadungton:  1913)'  PP>  i-iS>  103-104. 

Drawing  on  the  study  by  Richard  J.  Storr  (litrd  in  note  i).  A.  Hunter  Dupree  sheds 
new  light  on  the  event  in  "The  Founding  of  the  National  Academy  of  .Siicnces — A 
Rcinterprctation,"  American  PhikMophicai  Society,  Proceedings  101 :434-44U  (October 
1957),  and  in  Sewncr  m  the Ptdtni GmmwmtnMt  pp.  iS5-Mi-  Further  decaib  have  been 
contributed  by  Edward  Lurie,i.0Htti4^aMiz.  pp  331-335.  and  Nathan  ReingoId.ScwNM 
in  Ntnftrenth-Century  America:  A  DontmmUiry  Histnry  (New  York:  Hill  &  Wang.  1964).  pp. 
820-225.  1  am  much  indebted  to  their  studies.  See  also  Lillian  B.  Miller  et  al..  The 
Laxmnm:  Srwner  emd  SeimluO  m  MkMmelMntk  Cmhuy  Arnmea  (Waihingttm:  Smilhio- 
nian  Institution  Press.  1972). 

For  the  nas  Act  ol  Int  orpotaiion,  see  Appendix  .'\. 
**  Congressumai  Globe,  ^jth  Cong..  3d  aess.,  February  so,  1863,  pp.  1 131,  1 155. 


Copyrighted  material 


54  I        Incorporation  and  Organization  of  the  Academy 


'Kr/^A»»  iff,A»t  ' 


The  original  Act  of  Incorporation  of  the  National  Academy  of  Sciences  (From 
archives  of  the  Academy). 
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suggest  that  it  is  unnecessaiy  to  read  the  first  section  of  the  biU,  which 
merely  contains  a  list  of  the  names  of  the  corporators.**  He  then  read 
the  two  other  short  paragraphs,  affirming  the  power  of  the  incor- 
porators to  organize  their  academy  and  stating  the  single  obligation  of 
its  members,  to  render  scientific  advice,  without  compensation,  to  the 
government. 

It  was  the  last  business  of  the  day,  and  the  Senate  passed  the  bill  by 
voice  vote  and  then  adjourned.  Several  hours  later  the  bill  arrived  at 
the  House  and  was  pasMd  without  comment.  Before  midnight  Presi- 
dent Abraham  Lincoln  had  signed  it  into  law." 

Henry  Wilson's  fitly  letters  announcing  passage  of  the  act,  "under 
which  you  are  one  of  the  corporators,"  went  out  on  March  5.  The 
letter  also  informed  its  recipients  that  the  organization  meeting  would 
be  held  in  New  York,  and  asked  for  an  approximate,  convenient  date 
for  the  assembly," 

On  March  6,  Agassiz  wrote  Bache  triumphantly  fixrni  Cambridge: 

Yes,  there  is  a  National  Academy  of  Sciences,  and  we  ma\  well  rejoice.  Il 
inspires  me  to  see  h(jvv  young  you  feel  about  it.  I  trust  the  Chieless  shares  your 
enthusiasm,  I  am  sure  she  does,  judging  from  the  impression  1  received 
during  my  last  visit  that  she  is  truly  one  of  us. 

As  soon  as  Wilson  comes  home  I  shall  ask  all  our  Scientific  Men,  whidi  right 
or  wrong,  to  meet  him  at  my  House. 

Now  let  us  proceed  to  organize  in  such  a  way,  that  OUT  action  shall  bear  the 
nearest  scrutiny.  1  wish  our  first  meeting  would  have  some  solemnity.  It  were 
best  to  gather  for  the  first  time  in  Philaclei[)liia  in  some  of  the  hallowed  pla(  es 
of  Revolutionary  Memory.  The  learned  Grandson  ol  Franklin  must  be  our 
first  President,  and  here  shall  the  old  man  be  pardoned  for  not  introducing  a 
dause  in  the  Constitution  favorable  to  Science,  as  he  left  a  better  seed. 

^Oid.,  March  5,  1863.  pp.  1500-1501. 1517,  1546. 

The  Thiny-seventh  Congress  (July  4.  1861 -March  1,.  1R63)  that  established  the 
Academy  also  passed  the  Emancipation  Act  of  April  16,  1862,  abolishing  slavery  in  the 
District  oi  Columbia  and  another  Act  on  June  so  abolishing  slavery  in  the  territories; 
established  the  Dqsutniettit  of  Agivuilure  on  M  i86t;  p—ed  the  Homestead  Act 
of  May  2o.  1862,  opening  the  public  domain  in  the  West  to  all  whn  would  settle  there;  a 
National  Banking  Art  authori/ing  a  truly  national  currency;  the  Pacific  Railroad  Act  of 
July  1,  1862,  authorizing  construction  of  a  railroad  to  unite  the  Atlantic  and  Pacific 
teas;  and  die  Morrill  Land  Grant  Act  of  July  t,  1 86t,  providing  for  the  estabhshmem  of 
agricultural  colleges  in  the  states  and  territories,  including  the  Mauachusetts  Institute 
of  Technnlogv.  Sec  Leonard  P  Curry.  Blueprint  for  Modrm  America:  Xonmilitnry  Leffd^ 
tun  the  first  Cwtl  War  Congress  (Nashville:  Vandcrbilt  University  Press.  1968). 
**  Printed  in  Annual  1/  the  National  Acadtmy  i^f  Scunus  ftr  1863-1864  (Cambridge: 
Welch.  Bigelow,  and  Co.,  1865),  p.  10.  Publication  of  AeAtmrnd  ceased  afker  those  for 
1865  and  1866.  its  functions  tdtca  orer  by  the  Academy's  Annual  Reports  and  the  later 
BkgnpkUMl  Mmain. 
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Letter  from  Louis  Agauiz  to  Alexan-         iy-.u:  •  /. 
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Our  first  business  should  be  lo  remedy  the  infirmity  of  the  first  apf>oint- 
ments  by  submitting  the  whole  again  to  a  vote  and  making  arrangements  by 
whidi  old  fogies  c»uld  be  dropped  froni  time  to  time,  so  that  the  Academy 
shall  always  be  a  live  body.  We  ought  to  meet  latest  in  May.  How  shaD  the  first 
meedng  be  called.  I  wish  it  were  not  done  by  you  that  no  one  can  say  this  is 
going  to  be  a  branch  of  the  Coast  Survey  and  the  lii^.'* 


Reaction  to  the  New  Academy 

Joseph  Henry  was  apparently  the  first  outside  the  little  group  of 
organizers  to  learn  that  a  bill  for  an  academy  was  before  Congress, 
hearing  of  it  on  a  chance  visit  to  the  Coast  Survey  oftuc  late  in 
February.  On  March  9  the  stir  created  by  Wilson's  letters  prompted 
Henry  to  write  to  his  brother-in-law  Stephen  Alexander  about  the  few 
who  organized  the  academy: 

1  had  no  hand  in  making  out  the  list  [of  incorporators],  and  indeed  was  not 
informed  of  the  projed  until  after  the  resolutions  were  in  charge  of  Mr. 
Wilson.  I  am  not  well  pleased  with  the  list  or  the  maiuier  in  wliicli  it  was  made. 
It  contains  a  number  of  names  which  ought  not  to  be  included  and  leaves  out 
a  number  which  ought  to  be  found  in  it ....  I  do  not  think  that  one  or  two 
individuals  have  a  moral  r^t  tt>  choose  for  the  body  of  scientific  men  in  this 
country  who  shall  be  the  members  of  a  National  Academy  and  then  by  a 
political  ruse,  obtain  the  sanction  of  a  law  of  C'ongrcss  for  the  act. 

The  foregoing  is  iny  opinion  of  the  affair  but  since  the  academy  is  now 
established  by  law  either  for  good  or  for  evil  I  think  it  becomes  the  friends  of 
science  in  this  country  whose  names  are  on  the  list  to  make  an  ef  tun  to  give 
the  association  a  proper  direction  and  10  remedy  as  far  as  possible  the  evils 
which  may  have  been  done.** 

More  t)f  the  c\  cut  appeared  in  a  letter  Henry  wrote  that  same  day 
to  John  l  orrey,  who  relayed  it,  witii  embellishments,  to  Asa  Gray: 

I  have  a  longer  letter  from  Henry  ,  in  which  are  some  statements  about  the 

"American  ,\cadlemy]  of  Sciences."  that  confirm  your  8c  my  suspicions  about 
the  sec  l  e  t  histoi  N  of  that  affair.  Henrv  savs  that  some  weeks  ago,  lie  had 
discussed  with  Bache  Sc  Davis  the  advaiuages  of  establishing  a  permanent 
Commission,  to  which  should  be  referred  the  questions  of  a  scientific  charac- 
ter which  might  be  presented  to  the  Government.  It  was  then  thought  that  an 

"  Agaasit  10  Bache.  March  6.  1863.  quoted  in  Reingold.  Scitnu  m  NmHtentlhCtnlmy 
America,  p.  203.  The  "Grandson  of  Franklin**  referred  to  here  was  Bache,  who  was 
Franklin's  great-grandson. 

*•  Letter  of  Mardi  9. 1 86$  (copy  in  has  Archives:  McBibers:  J.  Henry).  For  the  complete 
lener,  see  aho  Reingold,  Sdmer  m  NmMtnA-CeiUtKj  Ammea,  p.  104. 
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The  founders  of  the  Academy  portrayed  with  President  Abraham  Lincoln  in  this 
apocryphal  painting  by  Albert  Herter,  which  hangs  in  (he  Board  Room  of  the  Academy 
building.  Left  to  right:  Benjamin  Peirce.  Alexander  Dallas  Bache,  Joseph  Henry,  Louis 
Agassiz,  President  Lincoln,  Senator  Henry  Wilson,  Admiral  Charles  H.  Davis,  and 
Benjamin  Apthorp  Gould  (From  the  archives  of  the  Academy). 


Academy  could  not  be  established  without  exciting  a  great  deal  of  unpleasant 
feeling.  The  Commission  into  which  they  were  to  draw  associates  was  adopted 
by  the  Sect'y  of  the  Navy.  The  first  intimation  that  Henry  had.  after  this,  was 
(on  accidentally  calling  at  the  Coast  Survey)  that  the  whole  matter  was  in  the 
hands  of  Senator  Wilson!  Agassiz  arrived  in  Washington  the  day  that  I  left 
(Feb'y  20th) — &r  instead  of  going  directly  to  the  Smithsonian,  where  he  was 
expected,  put  up  at  Bache's — 8c  did  not  go  to  Henry's  till  three  days  after- 
wards! The  whole  matter  was  concocted  by  the  party  assembled  at  the  Coast 
Survey.  When  Henry  commenced  his  long  letter  to  me,  he  had  not  the  least 
expectation  of  the  bill  p>assing  Congress — Not  until  the  5th  of  March  did  he 
learn  that  the  bill  had  become  a  law. — So  he  was  not  one  of  the  managers.  I 
have  not  seen  the  act,  8c  know  nothing  of  its  provisions,  except  a  single  item 
contained  in  a  letter  received  from  Mr.  Wilson.  He  says  that  in  the  "third 
section  of  the  act,  it  is  enjoined,  that  the  Academy  shall  hold  an  annual 
meeting  at  such  place  in  the  U[nited]  S[tates]  as  shall  be  designated."  He  asks 
me,  as  one  of  the  corporators,  at  what  time  I  can  attend  such  a  meeting  in 
New  York  ....  I  don't  know  of  one  other  "corporator" — but  I  presume  that 
Henry  is  one — nor  do  I  know  what  the  object  of  the  Society  is.  Of  course  you 
are  on  the  list.  Tell  me  what  information  you  have  received  about  this  grand 
National  Institution!" 


"Quoted  in  Andrew  D.  Rodgers  III,  John  Torrey:  A  Story  cf  North  American  Botany 
(Princeton:  Princeton  University  Press,  1942).  p.  274. 
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Despite  Henry's  disapproval,  he  wrote  lo  Asa  Gray  a  week  before  its 
first  assembly,  "I  shall  attend  the  meeting  of  the  Academy  and  do 
what  I  can  to  ^ve  it  a  proper  direction."" 

Henry's  strong  reservations  with  respect  to  the  "instant  Academy" 
are  reflected  in  the  letter  he  wrote  to  Agassiz  a  year  later: 

Several  weeks  fx-forc  vf)u  and  thi-  oiht-r  originators  of  the  atadcmy  came  to 
Washington  Prof  essor  Bache  asked  my  opinion  as  to  the  policy  of  organizing 
a  National  Association  under  an  act  Congress.  I  stated,  in  reply;  Fint  that  I 
did  not  think  it  possible  that  such  an  act  could  be  passed  with  free  discussion 
in  the  House,  that  it  would  be  opposed  as  something  at  variance  with  our 
democratic  institutions.  Second  that  if  adopted  it  would  be  a  source  of 
continued  jealousy  and  bad  feeling,  an  object  of  attack  on  the  part  of  those 
who  were  lef  t  out.  Thirdly,  that  although  it  nught  l)e  of  some  impoi  tanc  t-  to  the 
Governnieni  yet  it  would  be  unpossible  to  obtain  appropriations  to  del  ray  the 
necessary  expenses  of  the  meetings  and  of  the  puUication  of  the  transactions. 
FcmMf  that  there  would  be  great  danger  of  its  being  perverted  to  the 
advancement  of  personal  interest  oi  to  the  support  of  partisan  politics.  With 
these  views,  I  thought.  Professor  Bache  was  impressed.  He  said  no  more  to 
me  on  the  Subject  and  1  heard  nothing  further  in  regard  to  it  until  after  the 
whole  scheme  was  organized  and  in  c  liarge  of  Mr.  Wilson  ol  the  Senate. 

Besides  the  objections  1  had  presented  to  Professor  Bache  1  did  not 
approve  of  the  method  whidi  was  adopted  in  filling  the  list  of  members.  It 
gave  the  dunce  to  three  or  four  persons  who  could  not  be  otherwise  than 
influenced  by  personal  feelings  at  least  in  some  degree;  and  who  could  not 
pKjssibly  escape  the  charge  of  being  thus  influenc  ed.  I  did  not  however  make 
any  vcr\  strenuous  objec  tions  to  the  plan  because  I  did  not  believe  it  could 
possibl)  Ixcome  a  law;  and  ujdeed  there  are  very  lew  occasions  when  acts  of 
this  kind  could  be  passed  without  comment  or  opposition.  After  however  it 
had  become  a  bw  I  resolved  to  give  the  Acaulemy  my  hearty  support,  and  I 
have  since  faithfully  and  industriously  endeavored  to  advance  its  interest.** 

Agassiz  later  admitted  to  Henry  that  "a  better  acquaintance  with 
American  ways  has  satisfied  me  that  we  started  on  a  wrong  track."** 

One  who  was  well  pleased  with  the  Academy  and  his  part  in  it, 
Charles  Henry  Davis,  nevertheless  regretted  that  '*the  plan  we  first 
pitched  upon,**  and  which  he  had  proposed,  of  naming  a  dozen  or 
twenty  members  and  electing  the  others,  had  not  been  followed.** 
Although  some  incorporators,  like  J.  Peter  Lesley,  expressed  **very 

•*  lyCUer,  April  i  r,.  1863,  in  Rcinf^old,  Srimmn  S'inrtfmth-C.mtury  Amrrica,  pp.  to8— SOQ. 

*•  Henry  to  Agassi/.  August  13,  1H64  (Benjamin  Peirce  Papers,  Harvard  Afchivet), 

printed  in  Reingaid,  Science  in  Ntneteenth-Century  America,  pp.  8IS-816. 

**  AgasMZ  10  Heniy.  December  4,  1870  (Museum  Letter  Books.  Hward  College). 

quoted  in  Lurie.  Lmtu  Agassiz,  p.  3)3. 

*'  Davis,  Lifr  of  Charies  Hemy  Davis,  p.  s^i. 
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great  surprise"  and  pleasure  at  their  "entirely  unsought  and  unso> 
lidted**  selection,  others,  induding  sonae  who  had  been  chosen  as  well 
as  those  paned  over,  resented  the  aihitrary  naming  of  the  whole  of  the 
Academy  membership,  later  justified  as  necessary  to  facilitate  passage 
of  the  bin." 

"What  think  you  of  a  National  Academy  of  Arts  Enc]  and  Sciences 
in  the  United  States,"  William  Barton  Rogers  wrote  his  brother 
Henry,  . . .  of  which  only  two  or  three  of  the  men  of  science  knew 
anything  until  the  action  of  Congress  was  announced  in  the  news> 

papers?""  George  Engelmann.  a  physician  and  botanist  in  St.  Louis, 
accepted  his  membership  though  he  highly  disapproved  the  manner 
of  the  founding;  and  as  his  disenchantment  grew  he  remained  in  the 
Academy  but  refused  to  take  part  in  the  meetings.  Asa  Gray  was 
convinced  tliat  \\w  Academy  was  wholly  a  creature  of  the  "Coast 
Survey  and  Agassi/,  clique"  and,  like  Henry,  W  illiam  B.  Rogers,  Dana, 
Torrey  (who  did  not  reply  to  Wilson's  letter),  and  both  the  Sillimans, 
thoroughly  deplored  the  manner  of  their  appointment  but  accepted, 
believing  that  with  time  much  good  might  come  of  the  institution.  Not 
so  Jeffries  Wyman,  who  held  with  Joseph  Leidy  that  the  Academy's 
founding  had  been  precipitous  and  had  litde  future.** 

Equally  unhappy  at  the  time  were  several  like  George  C.  Schaeffer, 
in  the  Hydrographic  Office  of  the  Bureau  of  Navigation,  who,  not 
named  in  the  bill,  went  to  Davis  and  "flew  out  against  the  .\(  ademy  in 
good,  set  terms.""  John  W.  Draper,  the  distinguished  English-bom 
chemist  at  New  York  University,  who  had  done  notable  pioneer  work 
on  radiant  energy  and  sp>ectrum  analysis  but  had  recently  turned 
historian,  wrote  to  Henry  vigorously  protesting  his  exclusion.'*  And 

"  Mary  Usiey  Ames  (ed.),  lift  mi  Lettm  ^PtUr  mid  Sntan  LuUf  (New  York:  G.  P. 

Putnam's  Sotr*.  t9(>9).  vol.  I.  p.  419. 

**  Lcuer  ol  March  17,  1863,  m  Lmma  S.  Rogers  (etl.),  Lijf  atui  LeUtrs  of  WiOiam  Barton 
Rogm  (BoMon:  Houghton  MtffUn  Co.,  1896),  vol.  II,  p.  154.  Simon  Neiwoorab,  in  his 

Bmmmetmn  tf  an  Astronomrr  (Boston:  Hoi^ton  Mifflin  Co.,  1903).  p.  250,  believed 

Rogers  was  atlHfd  to  the  list  of  inrorp)raiors  a!  the  insisicncf  of  Senator  Wilson.  .So 
Benjamm  tkiuld  reportedly  said,  according  to  W.  B.  Rogers  in  "Memoranda  of  the 
Meeting  for  Organizing  the  National  Academy  of  Sdences,"  n.d.,  p.  3  of  typed  copy  in 
MAS  Aidlim:  Monben:  W.  B.  Rogm. 

**  Lurie,  Lmds  Agasazt  pp.  334-335;  A.  Hunter  Dupree,  Ata  Gray  (New  York: 

Atheneum.  1969).  pp.  319.  321-322  .  joseph  I.cidv  to  Ferdinand  V.  Hayden,  June  7« 

1863,  m  Reingold,  Science  tn  NtneUenth-Lnilury  Amenca,  p.  a  is. 

"  Leoer  of  March  f,  1863,  in  Davis,  Life  of  Charits  Htmy  Dmiu,  p.  sgt. 

■■Donald  H.  Fleming, ydkn  Wittim  Dr^  mid  At  RtSptH  «f  Science  (Philadelphia: 

I  'nivenityof  Penniyivania  Pkm,  1990),  p.  110.  Draper  was  deded  10  the  Academy  in 

1877. 
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George  P.  Bond,  Director  of  the  Harvard  Obtervatory,  and,  accord- 
ing to  William  B.  Rogers,  **the  most  distinguished  practical  as- 
tronomer we  ever  had  ...,**  was  omitted.** 

Another  exclusion  like  the  astronomer  Bond,  whose  admission  to 
the  list  Benjamin  P^irce  had  opposed,  was  Spencer  F.  Baird,  Henry's 
assistant  at  the  Smithsonian,  considered  by  Agassiz  a  dilettante,  com- 
petent enough  in  descriptive  zoology  but  incapable  of  its  theoretical 
and  philosophical  asf)ects.*'  Still  another  who  must  have  been  con- 
sidered and  passed  over  was  the  eminent  physicist  and  meteorologist 
Klias  Looniis,  who  was  not  elected  until  1873.  Loomis  had  studied  in 
Paris  under  Fran(,(>is  Arago  and  Jean  Baplisie  Biol,  had  devised  the 
system  of  isobars  for  weather  maps,  and  was  then  at  Yale,  after 
teaching  mathematics  and  natural  philosophy  at  New  York  University 
for  sixteen  years.  Similarly  well  qualified  were  the  famed  explorer 
and  skilled  sdentiik  obtenrer  John  C  Fr^ont;  Eben  N.  Horsford, 
the  Lawrence  Scientific  School  chemist  and  Henry  s  good  friend;  and 
James  H.  CofHn.  In  the  latter  group  only  Coffin,  meteorologist  and 
Professor  of  Mathematics  and  Natural  Philosophy  at  Lafayette  Col- 
lege, became  an  academician,  in  1869. 

Two  weeks  before  the  first  meeting  of  the  Academy.  Benjamin  A. 
Gould,  knowing  that  Bache  was  working  on  its  organization,  wrote 
him  a  long  letter  from  Cambridge.  "Without  any  preamble  upon  the 
importance  of  right  organization  now,  or  u|x>n  the  greatness  of  the 
step  which  we  are  not  so  easily  taking  as  to  be  in  danger  of  overlook- 
ing its  magnitude."  he  of  fered  counsel  on  Acadenn  meetings,  on  the 
classification  of  members,  the  need  for  an  executive  (ouncil  or  per- 
manent committee,  and  other  recommendations  for  inclusion  in  the 
bylaws. 

Elsewhere  he  declared  his  opposition  to  ilie  "domestic  members** 
provided  for  in  the  Act  of  Incorporation  as  certain  to  **create  an 
invidious  distinction**  and  to  open  the  door  to  unworthy  men.  He 
believed  that  **until  Science  has  taken  a  more  vigorous  growth  than  is 
now  manifested,  we  caimoi  expect  [any  further  large  number  of] 
proper  candidates,**  and  warned  of  the  necessity  of  safeguards  in  the 
election  of  members,  to  ensure  **tliat  scientific  achievements  constitute 
the  evidence  of  eligibility,  &  power  of  scientific  investigation  forms 
the  qualification."  Gould  sought  safeguards  too  for  the  true  ends  of 

•»  W.  B.  Rogers  to  his  brother.  Henry.  Mardi  17.  1869.  in  9o§im,  Uft  m»i  UUm  ^ 

WiKam  Barton  Rogtn,  vol  II,  pp.  154- 1 55 

*•  Elmer  C.  Hcrber  (ed.).  Correspondence  between  Spencer  FuUerton  Batrd  and  Louu 
Agoisu—Two  Pionttr  Anmicm  Naturalists  (Washington:  Smithsonian  Institution  Press, 
1963),  p.  la. 
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the  Academy,  ''the  making  and  idmiilating  sciendfk  refeaidiet  it  the 
oommunicatkm  of  the  results  to  govenmient  or  to  the  workL** 

He  wrote  oonfidently  that  '^ere  is  every  reason  to  believe  that 
Congress  will . . .  [entrust  the  Academy]  with  more  and  more  oppor- 
tunities of  action,  & . . .  appropriations  for  its  support,**  and  fdt  it 
judicious  either  "for  the  Academy  to  communicate  habitually  with 
Congress  direct  or ...  be  attached  to  some  one  of  the  Departments," 
perhaps  most  appropriately  the  Sute  Department,  "as  being  under 
the  guidance  of  the  leading  memhrr  of  the  President's  Cabinet." 

He  concluded  with  the  warning  that  "in  a  country  like  ours  where  it 
is  already  the  fashion .  even  among  .  .  .  well  meaning  people  ...  to 
antithesize  between  theory  Sc  practice,  between  book-learning'  & 
experience,  the  true  functions  &  value  of  a  National  Academy  are  by 
no  means  understood  or  appreciated."  The  Academy,  for  its  first 
years  at  least,  should  hold  its  sessions  in  private  and  conduct  them 
'Vith  as  little  notoriety  as  possible.**** 


The  Orgamzation  Meeting 

At  1 1  A.M.  on  Wednesday,  April  as,  a  date  Henry  Wilson  had  deter- 
mined from  their  replies,  thirty-two  of  the  fifty  incorporators  an- 
swered as  their  names  were  called  in  the  chapel  at  New  York  Univer- 
sity.*® The  organizers  of  the  Academy.  Barhr.  Agassiz,  Gould,  Prirce, 
and  Davis,  as  well  as  their  still  perplexed  Iriend  Joseph  Henry,  were 
present.  So  too  were  other  intimates  in  the  society  of  l^izzaroni, 
Wolcutt  Gibbs,  John  F.  Frazer,  and  Fatrman  Rogers^  the  latter  then 
twenty-nine,  the  youngest  of  the  incorporators.** 

** Draft  of  fourteen-page  unsigned  letter  in  Gould's  hand,  datelined  Cambridge,  April 
9.  1863.  ad(ircss<'d  Co  "Mv  dear  Professor"  (nas  Arihivfs:  nas:  General:  1863).  Gould's 
MS  revisions  on  a  printed  copy  of  the  Constitution  of  the  Academy  are  in  nas  Archives: 
MAS  Committee  to  Esublish  Constitution:  Report:  1863.  For  that  committee,  see 
PP  74-7$ 

*•  The  principal  source  for  the  meeting  in  April  1863  is  the  "Minutes  of  the  Prmeedings 
of  the  National  Academy  of  Sciences  at  the  Meeting  held  for  Organization  on  the  as'd, 
tS'rd.  tc  t4'th  days  of  April  1863."  comprising  pp.  53-80  ol*  die  first  volume  of 
Academy  Minutes,  i.e.,  "N.A.S..  Minutes.  1863-1882  "  (hereafter  cited  as  "Minutes 
of  the  Arademv");  also  in  nas  Archives:  Meetings:  1863  I'niess  otherwise  noted,  all 
evenu  described  here  are  from  the  cited  "Minutes  of  the  Pr<Keedings,  '  rather  than 
from  the  printed  version  in  nas,  Procetdmgs  36:277-292  (April  15,  1950).  reprinted 
hevc  as  Appen^fai  B* 

Corroboraung  the  formal  "Minutes  of  the  Proceedings'"  with  many  perKMUl  remarks 
is  W.  B.  Rogers's  "Memoranda  of  the  Meeting  .    .."  c  ited  in  note  33. 

Seven  other  incorporators  were  in  their  thirties,  eleven  in  their  forties,  the  largeat 
number  (nvcmjMine)  were  in  tbdr  fiftiea,  and  ten  were  past  mny:  Mahan  (dxtjr). 
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Among  other  incorporators  distinguished  in  scientific  and 
academic  drdes  who  were  present  that  morning  were  /ohms  D,  Dana, 
geologist  and  Silliman  Professor  of  Natural  History  at  Yale  (who 
returned  home  that  afternoon  because  of  illness);  and  Arnold  H, 

Guyot,  Princeton  Professor  of  Physical  Geography  and  Geology.  Guyot 
had  come  from  Switzerland  in  1848.  at  about  the  same  time  as  fellow 
naturalists  Leo  Lesquereux.  Jules  Marcou,  and  Count  Louis  Francois 
de  Pourtales,  to  work  with  Agassi/. 

Present,  too,  was  geologist  and  paleontologist  James  Hall,  whose 
eight  volumes  on  the  paleontology  ol  New  York  State  (1843-1894) 
left  him  little  time  to  attend  Academv  meetings;  Joseph  Leidy,  preemi- 
nent among  American  naturalists  and  Prof  essor  of  Anatomy  at  the 
University  of  Pennsylvania,  whose  stream  of  papers  on  anatomy, 
vertebrate  paleontology,  geology,  mineralogy,  and  botany,  then  num- 
bering over  soo,  eventually  totaled  553;  J,  Peler  Lesley,  highly  es- 
teemed for  his  work  in  the  Pennsylvania  Geological  Survey;  Hubert  A, 
NewUm,  Yale  Professor  of  Mathematics  and  the  teacher  and  lifelong 
friend  of  Josiah  Willard  Gibbs;  William  Barton  Rogers,  who  had  been 
with  the  Viiginia  Geological  Survey,  but  at  the  time  was  planning  the 
organization  of  the  new  Massachusetts  Institute  of  Technology,  of 
which  he  became  President  two  years  later;**  Leuis  M.  Rutherfurd,  a 
colleague  of  B.  A.  Gould  at  the  Dudley  ()l)servalory  in  Albany  and 
pioneer  of  astronomical  photography  (Rutherfurd  was  a  diligent 
committeeman  in  the  beginning,  but  took  little  part  in  Academy 
affairs  in  later  years);*'  and  Benjamin  Silliman,  Jr.,  chemist, 
mineralogist,  editor  with  his  father  of  Silliman's  Journal,  and  instru- 
mental in  founding  Yale's  Sheffield  Scientific  School  in  1861.^ 

Stephen  Alexander,  brother-in-law  of  Joseph  Henry  and  Princeton 
Professor  of  Astronomy,  who  had  done  excellent  work  on  the  origin 
of  star  clusters  and  nebulae,  was  there,  as  ma  Alexis  Caswell,  Professor 
of  Mathematics  and  Natural  Philosophy  at  Bronvn  and  destined  for 

W.  B.  Rog;t*r<i  (sixtv).  Saxton  (sixtv-ihrec).  Caswell  (sixtv-foiir),  Henn'  (sixtv-five), 
I'orrey  (sixty-six),  Hiichtuck  (sixty-nme).  Suung  (scventy-lwo),  1  uticii  (seveniy-lour), 
and  **llie  centre  of  l^t  and  afiectkm  of  our  drde,**  as  Dana  called  him,  Silliman.  Sr. 

(righty-lhree). 

Unless  otherwise  noted,  the  brief  biographical  notes  here  on  ihc  incorporators  are 
from  True's  history  of  the  Academy,  the  Academy  volumaotBiogri^tfucalMemotn,  and 
the  DUtUmarj  of  American  Biograpky. 
*  See  note  on  Rogers  in  Neivcoinb,  RmMtemm,  p.  *^ 

**  See  John  K.  Recs,  The  Ruthrrfurd  Pkotografthic  Measures  (New  York.,  1906).  p  1 1 . 
**  James  D.  Dana  was  also  an  editor  of  the  journal,  and  Asa  Grav.  Lx)uis  Agassi/,  and 
Wokou  Gibbs,  with  later  Academy  members    W.Johnson  and  George  J.  Brush,  were 
aModate  cditofft. 
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the  presidency  of  the  college.  Theodore  Strong,  an  excellent  pure 
mathematician,  then  past  seventy,  was  also  present.  As  Emeritus 
Ftofeaior  at  Rutgers,  he  vm»  at  «vork  on  a  treatiie  on  the  differential 
and  integral  calculus,  which  was  published  posthumously. 

Twenty  of  the  incorporators  were  members  of  or  serving  at  that 
time  in  scientific  agencies  of  the  federal  government,  the  Armed 
Services,  or  the  service  schools.  Besides  Bache  and  Davis,  those  of  this 
group  able  to  attend  the  meeting  includcKl  Frederick  A.  P.  Barnard, 
mathematician  and  physicist,  former  Chancellor  of  the  University  of 
Mississippi,  then  temporarily  connected  with  the  Coast  Survey,  who  in 
1864  became  the  tenth  President  of  Columbia  University;  /aw^'v  M. 
Gilliss  and  Joseph  S.  Hubbard  of  the  Naval  Observatory;  John  Strong 
Newberry,  a  physician  then  working  with  Wolcott  Gibbs  in  the  U.S. 
Sanitary  Commission,  who.  sell-trained  in  geology  and  paleontology 
and  a  genuine  scientist,  taught  these  subjects  at  C^olunibia  after  the 
war.  Also  present  were  Julius  E.  HUgard,  Robert  E.  Rogers  (brother  of 
W.  B.  Rogers),  and  Joseph  Saxton  of  the  Coast  Survey  and  Joseph 
Winlodi  of  the  Nautical  Almanac  Offke  in  Cambridge. 

Just  one  of  the  six  career  men  in  the  services  attended  the  meeting. 
Gen.  John  G.  Barnard,  younger  brother  of  F.  A.  P.  Barnard  and 
former  Superintendent  of  the  U.S.  Military  Academy  at  West  Pbint, 
then  engineer  in  charge  of  the  defenses  of  Washington.  And  two  of 
the  four  incorporators  teaching  at  the  service  schools  were  present: 
WiUiam  H.  C.  BartleU  of  the  U.S.  Military  Academy  and  John  H.  C. 
Cf^n  of  the  Naval  Academy. 

Eighteen  of  the  incorporators  did  not  appear  at  the  first  day's 
meeting.  One,  John  Torrey.  author  with  his  student  Asa  Cray  of  an 
epoch-making  work  on  the  flora  of  North  America  ( 1H38- 1843),  and 
former  teacher  of  chemistry  and  botany  at  New  \'ork's  College  of 
Physicians  and  Surgeons,  arrived  the  second  day.  He  had  been 
visiting  in  Cambridge  and  returned  to  New  York  to  find  Henry 
watting  on  him.  Together  they  arrived  at  the  meeting  the  next 
morning.*' 

Seven  others  had  sent  letters  accepting  their  appointments,  but  for 
one  reason  or  another  were  unable  to  be  present.  They  were  Asa  Cfuy, 
at  Harvard  (184s- 1888),  the  foremost  botanist  in  North  America;  the 
mathematician  WiUiam  Chauvenet,  then  Chancellor  of  Washington 
University;  George Enf^bnann,  who  had  l)een  a  student  with  Agassiz  at 
Heidelberg  and  was  a  botanist  and  practicing  phvsician  in  St.  I.ouis; 
John  L.  LeCorUe,  a  physician  of  independent  means  then  with  the 

*•  Letter  lo  Gray.  Apnl  30.  i  S63,  in  Rodgcrs, yoftn  Torrey.  p.  875. 
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Army  Medical  Corps,  whose  first  vc^umes  on  the  Coleoptera  of  North 
America  marked  him  as  possibly  the  greatest  of  Americam  en- 
tomologists; MUn  F.  LengstnA,  a  Pemisylvania  merchant,  physician, 
and  amateur  astronomer  with  a  private  observatory,  who  had  had 
many  articles  published  by  the  American  Philosophical  Scxaety;  Jokn 
Rodgm,  famed  as  the  squadron  commander  of  the  North  Fadfic 
Exploration  and  Surveying  Expedition  of  1 852- 1 856,  and  in  1 863  was 
commanding  a  warship  in  the  blockade  of  southern  ports;  Benjamin 
SiUiman,  Sr.,  then  eighty-three,  the  "philosophical  merchant"  of 
American  science  since  the  founding  of  h\s  Journal  in  1818  and 
Emeritus  Professor  of  Chemistry  and  Natural  History  at  Yale;  and 
Jeffries  Wynuin,  the  eminent  physiologist  and  zoologist  at  Harvard's 
Lawrence  vScientific  School. 

Some  in  the  military  could  not  attend  with  good  reason:  John  Henry 
Alexander,  Topographical  Engineer  for  the  Slate  of  Maryland  and 
metrologist  and  metrological  historian  who  had  worked  in  Washing- 
ton on  his  state's  weighu  and  measures  under  Hasslcr,  was  then 
working  on  the  defenses  of  Baltimore;  Andrew  A,  Humphreys,  a  West 
Pointer  on  the  Lighthouse  Board  with  Bache  and  Henry  untfl  186a, 
was  a  division  commander  in  the  Army  of  the  Potomac;  md  Demos  H. 
Mohan  was  teaching  cram  courses  in  military  engineering  at  the  U.S. 
Military  Academy. 

Absent,  too,  were  AugmtiLs  A.  Gould,  the  Boston  physician  and 
conchologist  whose  elaborately  illustrated  volume  on  invertebrate 
animals  of  Massachusetts  was  much  admired  by  Agassiz  and  other 
naturalists  here  and  abroad;  Josiah  D.  Whitney  who  had  studied 
chemistry  and  mineralogy  under  Silliman  at  Yale  and  Justus  von 
Liebig  at  Giessen.  achieved  fame  with  his  study  ol  the  mineral  wealth 
of  the  United  Stales  (1854),  and  had  been  recently  appointed  State 
Geologist  of  Calitornia;  Edward  Hitchcock,  then  sixty-nine,  the  father 
of  American  geology,  retired  from  the  chair  of  theology  and  geology 
and  from  the  presidency  of  Amherst  College;  and  Joseph  G.  ToUen,  a 
long-time  associate  of  Bache,  Henry,  and  Davis,  who  at  seventy-four 
was  a  year  away  from  the  end  of  a  career  spanning  more  than  half  a 
century  as  a  brilliant  military  engineer  of  seafaNoard  and  harbor 
defenses. 

John  A,  B,  DaMgren,  a  Navy  admiral  and  inventor  of  naval  weapons, 
including  an  11 -inch  gun,  was  in  charge  of  the  Washington  Navy 
Yard  and  the  Navy's  Bureau  of  Ordnance.  Although  Dahlgren  had 

*•  His  brother  William  D.  Whitney,  an  excellent  naturalist  and  after  1854  Profenorof 
Sanskrit  at  Yale  for  the  next  forty  years,  was  elected  to  the  Academy  in  1865. 
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noted  in  his  private  journal  of  March  10  the  creation  of  the  Academy, 
"from  which  should  proceed  a  great  institution/*  two  months  later, 
intent  on  hii  cweer,  he  submitled  lui  reiignatkm.^  One  <tf  the 
mcoqioraion  selected  at  Bache's  home  that  night.  Uriak  A,  Bcjden, 
waited  nine  months  to  dedine  his  membership.  A  wealthy,  somewhat 
ecxentik  Massachusetts  dvil  engineer  and  inventor  who  had  recently 
turned  to  studies  in  pure  science,  he  had  not  long  before  resigned 
from  the  American  Philosophical  Society  and  from  then  on  refused  to 
belong  to  any  society,  professional  or  othervrise.^ 

On  balance,  the  membership  list,  with  perhaps  a  few  exceptions, 
probably  represented  fairly  the  state  of  science  and  the  caliber  of 
scientists  in  this  country  ai  that  time.*'  A  half  century  later,  Academy 
President  Ira  Remsen  in  his  semicentennial  address  ventured  to  name 
as  "the  most  eminent  or  most  conspicut)us"  of  the  incorporators, 
"those  whose  names  are  most  familiar  to  the  present  generation": 
Agassiz,  Dana,  Gibbs,  B.  A.  Gould,  Gray,  Guyot,  Henry,  Leidy,  Lesley, 
B.  Peirce.  R.  £.  Rogers.  W.  B.  Rogers,  Rutherfurd.  Silliman  Sr., 
Wyman,  and  Whitney.**  Omitting  only  Prirce  and  R.  E.  Rogers  from 
his  list,  George  EUery  Hale  at  about  the  same  time  added  ten  others  to 
a  roster  he  made  of  those  he  considered  the  most  distinguished  in 
their  day  among  the  incorporators:  Alexander.  Bach^,  F.  A.  P. 
Barnard,  Davis,  Gilliss.  Hall.  Hilgard,  LeConte,  Newberry,  and 
Newton." 

As  was  true  of  the  academies  abroad,  the  founding  of  the  National 
Academy  was  the  accomplishment  of  a  few  dedicated  men.**  But  in 

*'  Madeleine  V.  Dahlgren,  Memoir  oj  John  A  Dahlgrm,  Rear  Admiral  Uniud SlaUs Navy,  by 
His  Widow  (Boston:  James  R.  Osgood  Sc  Co.,  i88s),  pp.  vi,  389,  394. 

IMbigreii't  Itnerof  rajgnstinn  10  Bache,  May  14, 1869,  ii  in  the  AcMlemy  icgteer. 
*?ilaiional  Academy  of  Sdences,  New  York  and  Waihiiigioo  MeetiqgB.  tW^*^,"  pp. 

**  Boyden's  leder  to  WoicoU  Gibbs  in  December  1863  declining  membership  is  in  the 
Academy  register.  "Nadooal  Academy  of  Sdenoet.  New  Yorit  ami  WasMoglon 
Meetings.  i863-'64,''  p.  114. 
For  a  list  of  Academy  memben  and  foreign  aiiociatet  from  1869  10  1963,  lee 

Appendix  D. 

-MAM^AmmallUport far  1913,  p.  63. 

*■  "National  Academiet  and  the  Program  of  Reiearch.  II.  The  Fint  Half  Century  of  die 

National  Academy  of  Sciences,"  Sd«u-^  59:191  (February  6.  1914).  David  Starr  Jordan 
{ed.).  Leading  A mrriran  Men  of  Science  (New  York:  Henry  Holt  8c  Co.,  1910),  limited  his 
commissioiicd  biographies  to  incorporators  Silliman,  Sr.,  Henry,  Agassiz,  Wyman, 
Gray,  and  Dana. 

**  The  Royal  Society  had  begun  «nth  tvrdve  founders  and  forty-one  FeUows  "Judged  fit 

8c  willing  to  joync  with  them  in  their  designe."  One  had  refused.  The  French  Academy, 
iis  nucleus  an  even  smaller  circle,  originally  numbered  twenty,  all  by  royal  appointment 
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the  New  World,  as  many  of  its  friends  testified,  the  Academ/s  dosec 
conception  and  creation,  whatever  the  justification,  had  not  been 
wise.  Thus  the  members  did  not  hold  their  first  meeting  under  the 
happiest  of  auguries,  nor  were  the  several  public  notices  prior  to  the 
assembly  in  New  York  reassuring. 

At  a  meeting  of  the  American  Philosophical  Society  on  April  17,  its 
Proceedings  noted: 

The  Secretary  [he  may  have  been  cither  John  LeConte  or,  acting  for  him, 
Peter  Lesley]  made  some  remarks  upon  the  organization  of  a  National 

Academy  of  Science  which  led  the  way  to  a  general  discussion  by  the 
[thirteen]  members  present  of  the  importance  of  that  class  of  subjects,  which 
relate  to  the  welfare  and  improvement  of  society;  such  as  the  trial  by  jury,  the 
giving  of  evidence 

The  Academy  fared  litde  better  at  the  Franklin  Institute,  where  the 
only  notice  appeared  in  an  article  in  its  journal  edited  by  Academy 
incorporator  John  F.  Frazer,  "On  a  National  Academy  of  Sdence  [sir] 
and  Technological  Institution"  by  one  John  W.  Nystrom,  a  civil 
engineer  recently  from  Stockholm.  He  noted  that,  although  the 
Academy  might  be  of  great  value  after  the  war  "for  the  improvement 
of  our  moral  digniiv  and  standing  among  nations  in  a  politic  al  view  ." 
at  the  present  time  \\v  "have  more  science  in  this  country  than  we  can 
properly  manage."  He  cavilled  at  its  "Professors  in  Colleges"  who 
wrote  scienlifu  books  destitute  of  practical  examples  w  hen  the  knowl- 
edge of  steam  engineering  was  so  far  Ix  hiiul  the  knowledge  of  science 
and  deplored  the  creation  of  an  academy  of  science  when  a  national 
tedmological  institution  was  so  much  more  imperative.** 

Equally  uninformed,  and  bewildered,  was  the  Scient^  American, 
published  in  New  York,  which  described  **recent  proceedings  in  the 
Franklin  Institute,  wherein  it  was  proposed  to  establish,  under  Gov- 
ernment auspices  a  'National  Academy  of  Sciences,'  which  should 
embrace  the  practical  details  of  the  machine-shop  within  its  walls. . .  .** 
While  such  "an  academy  of  the  natural  sciences  would  be  ...  an 
important  advantage  to  the  resources  of  the  country."  the  editorial 
declared,  its  establishment  under  government  protection  would  sub- 
ject it  to  the  blight  of  politics  and  of  personal  interests.'* 


[Sir  Henry  Lvons.  Thr  Rnvil  Sonely  1660-1940:  A  H tutors  of  its  Admmistniimi  umtUr  its 
Charters  (Cambridge:  1  he  University  Pre%$,  1944).  pp.  2i-28l. 

Amerioin  PhilcMophical  SodiAy,Proetedtng%  9:206  (April  17,  1863). 
**  JmumAtflhe  FnmUm  Institute  75:275-277. 284-S85  (April  1869). 

"  "Thr»)rv  and  Pr  m  Uic. "  Snrnh  fir  Imrnrati  ,9:^29  (M;irih  w}.  iHfi^)  Both  N\strom  and 
Saentt/u  Amencan  apparently  contused  the  Academy  with  W.  B.  Rogen's  Inuituie  of 
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The  Sillimans  in  their  Journal,  with  a  copy  of  Wilson's  1)111  at  hand, 
gave  a  full  account  of  the  incorporation  of  the  Academy  and  its 
membership,  adding  only  the  slightly  acerbic  comment  that 

The  members  of  the  Academy  named  in  the  Act  had  before  them  simply  to 
accept  or  decline  the  trust  reposed  in  them,  by  no  choice  of  theirs.  So  far  as 

they  have  accepted  their  position,  we  feel  justified  in  saving  it  is  with  a 
conviction  that  there  were  main  not  named  on  the  list  who  might  most 
properly  have  been  there,  and  w  idi  the  assurance  iliat  so  lai  as  any  hunur  may 
attach  to  membership,  it  will  be  shared  by  the  suffrages  of  the  corporators 
who  are  named  in  the  law." 

Notices  of  the  founding  of  the  Academy  in  other  journal  literature 
appear  to  have  been  few,  and  the  implications  iti  its  establishment— of 
furthering  professionalism  in  science,  raising  the  estate  oi  science, 
and  promoting  original  research — were  wholly  ignoied.  The  brevity 
of  the  bill  and  the  single  stated  function  of  an  organization  called  the 
National  Academy  of  Sciences  seem  to  have  conf  used  many  of  the 
incorporators  themselves  about  its  reason  or  purpose.  The  daily 
press,  when  it  reported  the  Academy  meeting,  was  even  more  mys- 
tified. 

The  New  York  newspapers,  which  refied  on  a  garbled  notice  in  the 
New  York  Commercial  Advertiser  of  April  23  for  information,  were 
resentful  that  "the  proceedings  were  conducted  with  closed  doors," 

and  resorted  to  hearsay  and  fustian.  They  attributed  the  founding  of 
the  "National  Academy  of  Science"  to  a  "Mutual  Admiration  Society" 
in  Boston  of  lecturers  and  talkers  eminent  in  science,  art,  and  litera- 
ture, or  to  "some  persons  in  the  Coast  Survey."  In  a  longer  report  on 
Af)ril  28,  the  New  York  Express  charged  "this  Royal  Society  of 
Aint  rica"  and  its  "life  aristocracy  of  fifty  men"  with  plans  to  gel 
possession  of  the  Smithsonian  and  its  funds  and  to  "seize  the  scientific 
patronage  of  the  (ountry."  It  predicted  that  Congress  on  second 
thought  would  lepeal  the  Act  of  Incorpoiation  of  this  "very  suspi- 
cious body"  or  modify  it.*' 

A  month  later  \htNew  York  Times  published  an  extended  account  of 
the  organization  under  the  caption,  'The  New  American  Academy  of 
Sciences"  (which  Wolcott  Gibbs  had  prepared  at  Eache's  request),  and 


Technology  (bier  tor)  that  obtained  iu  aa  of  anodatkm  in  January  1861.  See  Rogers, 

lAff  and  Lettrrs  of  William  Barton  Rogers,  vol.  II.  p.  161. 

**  Ammran  Journal  a/  Scirnre  and  Arts  85  A(Vl^iM^  (N'.tv  186;^). 

The  notice  ol  April  23  appears  in  True  s  history  ot  the  Academy,  p.  so.  PreM 
dippings  of  April  24  and  t8. 1863,  are  in  the  Academy  register,  "National  Academy  of 
Sdenoet,  New  York  and  Waafaii^glon  Meetings*  1863-64,"  pp.  89-90^  99-94. 96,  «9i. 


Copyrighted  material 


of  S«l«iie«s. 

of  the  "Mafiul 

qf  A  soore  or  M>  Of 
—  ^  ^  — -.—  Other* •pimiiit.  Xhelr 
•xAmplt  hM  b««n  fbUow«d  b/lbe  adenuac  oOeetKMen  In 
Ihlfl  city,  wboliurrtedf  bin  ihrontfa  the  Uut  Ooii«r««  ia» 
corporathif  Uiciu  and  a  tiw  mmcUIc*  m  a  If attooal  aa>- 
4nny  of  Sciehcet.   In  retnni  UMy  are  to  give  Oortniment 

OOlnlonB  whenever  aaked  to  do  ao,  rpcel 
dUKtrareUac  ef^naaa.  In  other  wvrda,  th*r  wtu  t 
"^Mmt  annuner  tdp«  at  Uncle  Bam' a  irTirtrnaa.  "li 
,PflPl«9on  whoae  Inventlona  thay  alt  la  JiiiljMiiH^m 
..   ooOatJooa  and  champacoe.   Bonaparte  macd  to  b« 
■licb  atnaojad  by  aom^  of  tbeaa  aoIentt^Q  obaerver%  t^ni 
to^  Attompany  hia  army  when  he  Invaded  Ibfpt.  and  ^vaya 
aj.   Indeed,  ■;;M'h(i^  Ui»  Vrench  were  'n-naiafl  hr 
^  jtedomoajlhfaopimand  oaed  to  b%i 
Iknn  aquar*  «iput  cavalry 
aD(lr 


y#f  sci 

why  your  ^_  _ 
et  mwtiDga  oi  the  BaUonal  A 

Thia  aoaiety  waa  got  op  ^y  aorae  peraoaa  la  the 
Coaat  Bnrrey.  Tteaotaf  laoorporation  waa  aacceae- 
ftUlyrxiahad  throofh.  Ue  iMt  night  of  the  aeaalaa  of: 
CfBgraaa,  wUhoat  axdtlng  the  aoapiolooa  of  any  moim- 1 
b^aa  la  Ita  tnu  charaetar.  Oara  waa  taken  that  do  ' 

ihoold  be  oonaeota4  wttk  it  who  would  be  aor^p 
looa  aa  to  the  intend  objac^  Tho  nanbor  " 

" — *  m  Umltod  U  llAy. 

ilara  tbeasht  tt  iaazpadiaat 
I  la  WaahlnfftaB,  wkera  thair 
>  ae  they  came  ta  Sew  Tark, 

To  aet  their  biU  pawed,! 
■  to  the  •oreranMBt  w 
1  ter  leaa  than  tea  4baaaaad  . 
^•n4mym.mi^pomtk»  moan  , 
d  haw  laUMopMratioa  to  be  aada 
I  mMMmt^fJktix  ptaui  la  ta  gai  poaatt 
MI  the  jHimthaaBlan  Ij^tnuaa, -w«m  amm 
m  a  aintoa  of  doUara  inTeated,  ""^ad  aoaa 
IdlBgala  Waahlngtoa.     VaS  If  yoa  will  nab- 
I  latter,  and  draw  pobUo  atteatloa  forolblyto 
win  knock  la  the  head  an  laffenleat  aehoBia  ta 
too  aelaatUk:  patronage  of  theooontry. 
■JJft  JtoTAL  SaoiBTT  OP  AnaiOA  will 

f^^Jil  4liaaUr  or  tedlraotly  to  gat  aiooey 

a^  Qorcnaaeat.  Bat  wa  are  hardly  yet  ready 
tor  ortlSf  ariatocrwiy  af  fifty  men.  maetlngln  aeeiat  Md 
rcpitaaiiis  aU  rlaiag  InTaaUre   talent.  It  U  i 
»greaa  will,  at  Itn  next  aeaaloa,  rapea 
>.  or  Inoorporattoo,  or  ao  mobfy 
"atagea  open  to  every  one 


thia 


poa 


The  first  meeting  of  the  Academy  at  New  York  Univer- 
sity in  April  1863  drew  muddled  and  derisive  notices  in 
the  press  such  as  these  two  from  the  Philadelphia  Sumio^r 
Dispatch  (left)  and  the  New  York  Evening  Express  (n^) 
(From  the  archives  of  the  Academy). 
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followed  it  the  next  day  with  a  long  spec  ulative  editorial  on  historical 
precedents  for  the  manner  of  the  Academy's  founding.  "A  more 
reasonable  objection."  the  Xew  York  Times  concluded,  was  "the  fact  of 
its  exclusive  nature,  "  that  all  its  members  were  already  appointed 
when  they  met.  Although  few  on  the  list  should  be  left  out.  all  the 
foremost  scientific  men  of  the  couiitr\  were  not  there,  it  observed. 
Nevertheless,  "we  hope  the  best  for  this  important  new  inslitutiotT' 
and  trust  that  its  leading  men  will  later  "purify  the  membership  and 
raise  its  standard.**** 

The  organizatioii  meeting  on  April  «2  had  begun  inauspidotuly  for 
William  Barton  Rogers  the  night  before.  He  and  his  brother  could  not 
get  a  room  at  the  Brevoort  House,  but  foimd  Badie,  Agassiz,  Pdrce, 
Gould,  Frazer,  and  Fairman  Rogers  there  with  Senator  Wilson; 
moreover,  the  brothers  were  not  invited  **to  join  the  conclave  held  in 
B.*s  parlor  or  to  join  [their]  dinner  party."'* 

The  meeting  the  next  morning  was  opened  by  Senator  Wilson,  who 
^pokc  briefly  of  his  sponsorship  of  the  Act  of  Incorporation  through 
Congress  and  then  of  the  difficult  and  delicate  task  it  had  been  to 
devise  the  bill.  If,  he  said,  an  unintentional  injustice,  a  seeming  wrong 
had  appeared  in  the  act — that  some  men  of  merit  had  been 
torgotteii — it  would  be  righted  by  the  Academy.  He  then  called  upon 
Agassi/  to  take  the  chair.  With  courtly  grace,  Agassiz  declined,  and 
nominated  Henry  and  Caswell  as  Chairman  and  Secretary /?r^>  tempore 
of  the  inaugural  meeting. 

With  Henry  in  the  chair,  the  assembly  of  thirty-two  settled  down  in 
that  first  session  to  the  appointment  of  a  Committee  on  Organization 
under  Bache  and  a  committee  of  five  under  F.  A.  P.  Barnard  to 
prepare  a  form  for  a  diploma  of  membership,  a  corporate  seal,  and  a 
stamp  for  the  books  and  property  of  the  AoKlemy.** 

**Mrv  Ymk  Tttm,  May  to  and  ti,  1869,  in  Academy  register,  "Nadooal  Academy  of 

Sciences.  New  York  and  Washington  Meetings.  iRr)3-'64."  pp.  1 10-11 1;  James  GiUiss 
to  B.u  hr,  April  %i  and  May  1. 1863,  ^  Ciblw  to  fiachc.  May  17, 1865,  iML,  pp.  88. 

A  decade  later  the  meetingi  of  the  Academy  were  belter  reported,  owing  to  the  prem 
release!  provided  by  the  Home  Secraiary,  An  imaginative  reporter  did,  however, 

preface  his  account  of  the  "Savants  in  Councir  with  the  sentencf;  "The  association  was 
incorporated  in  i  to  constitute  an  advi5t)rv  hody  to  stancl  lH-i\\t  cn  the  Government 
and  the  projects  ul  schemers  whose  assaults  on  the  I'reasury  had  become  of  a  serious 
and  alarminf  nature^  [New  YoritlMfy  TWIww,  April  16. 1873  (has  Ardiivet:  Meetings: 
l«73)l 

W.  B.  Rogers,  "Memoranda  of  the  Meeting  ..   ."  p.  4. 
**On  Bache  s  committee  were  Caswell,  W.  fi.  Rogers,  Gibbt,  Fraier,  SUliinan,Jr.,  B.  A. 
Gould,  Pdrce,  Agassiz,  and  at  Badie*t  lattr  rcquett,  IMnlodL  F.  A.  P.  Banuurd't 
committee  included  Hi%ard,  Saxton«  Rutherfurd,  and  Lesley.  fTi  iffn  if  n  rr  j? 
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The  membership  diploma  of  the  Academy  (From  the  archives  ol  the  Academy). 


William  Barton  Rogers,  in  a  letter  written  a  week  later  to  his  brother 
Henry,  records  a  painful  inddent  that  occurred  as  he  and  Robert 
were  ascending  the  stain  to  attend  the  meeting.  Rogers'  descripdon  of 
what  went  on  in  the  meeting  is  an  interesting  firsthand  account  by  an 
acdve  participant; 

Now  for  a  word  or  two  about  the  meeting  of  the  "National  Academy  of 
Sciences."  This,  as  appointed  by  Senator  Wilson,  was  held  in  the  duqiel  of  the 

New  York  University,  w  ithin  earshot  of  Professor  Draper's  lecture-room,  and 
ncnr  that  forriuM  h  \\svi\  h\  I.oomis.  though  neither  of  these  gentlemen  was 
adinittfd  lo  ihc  band  ol  tiiiy.  As  RolK-rt  .jiid  I  ascentled  thf  siaiiwav  uc  met 
Draper  going  the  other  way.  I  felt  the  incident  deeply,  and  early  in  the  course 
of  preliminary  proceedings,  I  took  occasion  frankly  to  express  my  surprise 
and  mortification  that  in  a  body  professing  to  represent  the  science  of  this 
country  we  should  look  in  vain  for  Bond  and  Draper  and  Loomis  and  Baird. 
This,"  said  I,  "is  a  sad  error,  if  it  be  not  a  grievous  wrong.  Surely,"  I  added. 


A  reproduction  of  the  diploma,  that  of  Joseph  Lefaly,  dated  April  14,  1963  [nc], 
appears  in  Tnie's  history,  facing  p.  jao. 


i 
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"ihere  are  many  here  who  in  their  hearts  must  teel  that  they  have  no  claim  lo 
be  here  when  such  men  as  I  have  named  have  been  excluded!"  The  shaft 
struck  the  mark,  and  caused  a  pause  in  the  exultation  and  mutual  ^orifica- 
tion  in  which  some  had  been  indulging. 

Of  the  fifty  corporators  named  in  the  bill,  thirty-two  ware  present  the  first 
day,  and  twenty-seven  during  the  rest  of  the  session.  A  committee  of  organi- 
zation was  first  appointed,  consisting  of  nine.  Bache  being  chairman,  sup- 
ported by  Benjamin  Gould,  Agassiz,  Peircc,  benjamin  Silliman,  Frazer,  etc., 
and  to  whidi  I  also  was  admitted.  The  Constitution  and  Rules,  most  ehdio- 
ratdy  prepared,  were  read  from  the  MS.  by  Bache.  There  was  no  dissent  <m 
any  important  point,  unless  when  I  made  objection.  One  of  the  provisions 
made  the  tenure  of  the  offices  of  president,  vice-president  and  secretary,  for 
life!  To  this  no  one  objected,  and  I  let  it  pass  without  voting  until,  the 
morning's  task  being  closed.  Bat  he  was  about  shutting  up  his  book.  Then  I 
rose,  and  calmly  called  their  attention  to  this  clause,  told  them  that  to  exact 
that  would  be  to  Uasc  every  hope  of  success,  and  so  impressed  them  with  the 
responsibility  of  such  a  course  that  they  voted  the  term  of  six  years  instead  of 
for  fife.  I  had  much  use  for  my  backbcme,  but  did  all  calmly  and  without 
personality.  I  was  supported  in  the  general  meeting  by  Newberry,  and  by 
Stephen  .Alexander  on  several  occasions,  and  su((eeded  in  modifying  or 
defeating  some  of  the  must  objectionable  provisions,  and,  what  is  better,  in 
having  the  whole  open  to  immediate  amendment  or  excision  at  the  first  slated 
meeting  to  be  hdd  in  Washingtim  next  January. 

At  first  I  felt  indisposed  to  go;  Gray  and  Wyman,  yielding  to  such  a  feeling, 
stayed  at  home.  But  I  rejiMce  now  that  I  took  part  in  the  matter,  as  I  fed  that  1 
did  good.** 

During  the  evening  session  the  Articles  of  Organization  prepared 
by  Ba(  he's  committee  were  read  to  the  assembly.  All  went  smoothly 
until  the  reading  of  the  seventh  .Article,  fixing  an  oath  of  allegiaiu  e  to 
be  taken  by  the  membeis  ot  the  Academy,  which  would,  as  Rogers 
pointed  out,  have  the  effect  of  later  barring  f  rom  membership  anyone 
"even  slightly  implicated  in  the  Rebellion.""  Peter  Lesley  described  the 
event  in  a  letter  home  the  next  day: 

[There  was]  a  most  exciting  debate,  in  which  I  was  compelled  to  join  in  thre** 
or  four  speeclies,  against  Leidy,  St.  Alexander,  W.  B.  Rogers,  Newberry,  and 
one  or  two  others,  while  the  most  stirring  and  thorough-going  little  speeches 
were  made  by  Agassiz,  Bache,  Gould  and  Frazer.  Afler  repeated  protestations 
fitmi  the  Copperheads  [a  term  of  opprobrium  for  Northerners  who  sym- 
pathiaed  with  the  South]  that  they  were  ready  to  take  that  or  any  other,  but 
unwilling  to  exclude  "repentant"  1>rethrcn"  "for  all  time" ...  I  urged . . . 

•'  Rogers.  Liff  and  Lfllrr<.  nf  Willimn  Barton  Rogers,  vol.  II,  pp.  i6l— l6s. 
**  W.  B.  Rogpr»,  "Memoranda  of  the  Meeting . ..."  p.  1 1. 


Copyrighted  material 


74  /      IncorpomAon  and  Organizatien  of  Ihe  Academy 

[that]  those  they  were  providing  for  had  failed  to  stand  the  test  This  brought 
Barnard  of  Mississippi  to  his  feet,  who  had  forsaken  all  and  come  North.  He 
spcAe  as  only  the  Union  men  in  the  South  can  speak.  He  assured  us  that  there 
was  not  a  man  of  s(  it-nce  in  the  South  who  would  not  cantimu  to  be  a  rebel, 
and  spit  on  out  diploma. 

Leidy  threatened  to  resign.  When  we  passed  the  resolution,  he  asked  to  be 
recorded  against  it  Fraier  and  I  immediately  called  for  the  ayes  and  noes;  but 
afterwards  it  was  all  hushed  up  and  no  record  was  made  by  general  conaent 
Agassiz,  like  a  glorious  fellow  as  he  is.  led  off  and  gave  us  courage;  Bache.  like 
a  cunning  old  dog,  waited  until  we  had  all  spoken  and  then  ( ame  in,  like  the 
ironsides,  with  one  of  the  most  thundering  broadsides  ever  fired. 

W.  B.  Rogers  .  .  .  was  extremely  embarrassed  and  troubled,  appealing  to  his 
record  as  an  old  and  consistent  anti-slavery  man.  Robert  [RogersJ  $at  by  and 
said  nothing,  looking  so  the  picture  of  consumptive  and  dismembered  de- 
spair, that  my  heart  Ued  whenever  I  saw  him.  (Prof.)  Henry  escaped  by  being 
in  the  chair.  Casw  ell,  the  Secretary,  Gould  and  other  politic  ones  urged  all  the 
while  that  when  the  lime  of  penitence  and  reconciliation  should  come,  the 
oath  should  be  set  aside(I).  Some  one,  I  willinglv  forget  who.  argued  that  we 
would  lose  government  patronage,  unless  we  bid  tor  it  with  the  oath;  I  suspect 
it  was  only  an  unfortunate  way  of  stating  a  higher  truth,  that  we  are  the 
diildren  of  the  government,  and  the  Academy  is  the  creation  <rf'  the  govern- 
ment, and  owes  it  an  oath  of  allegiance  as  its  first  duty. . .  .** 

During  this  "somewhat  protracted  debate,"  as  the  Minutes  re- 
ported, cttorts  by  Joseph  Leidy  to  amend  the  oath  of  fealty  were 
rejected  and  the  Article  as  written  was  adopted  as  the  meeting 
adjourned. 

The  next  morning,  April  25,  John  Torrey,  who  had  been  delayed  in 
Cambridge,  answered  the  roll  call  for  the  first  tune.  But  Dana,  who 
was  in  ill  health,  did  not  return,  and  Stephen  Alexander,  General 
Barnard,  Davis,  and  Silliman,  Jr.,  had  absented  themselves.  Im- 
mediately, debate  began  again  on  the  oath  of  allegiance,  subsiding 
only  when  Benjamin  Pdrce  rose  to  say  he  would  prepare  a  substitute 
oath. 

Continuing  that  afternoon,  the  assembly  considered  the  remaining 
Articles,  and  after  protracted  debate  on  several  of  them,  and  setting 

two  aside  for  revision,  adopted  the  rest.  Following  a  brief  adjourn- 
ment, the  session  coniinucd,  the  two  revised  Articles  were  adopted, 
and  Pence's  modification  of  the  loyally  oath.  f()!lf)\ving  brief  discus- 
sion, was  a((  t'})ied.  On  Bache's  motion,  the  Articles  weie  then  provi- 
sionally adopted  as  a  whole.  I  he  next  day,  on  motions  made  by 
Rutherfurd  and  W.  B.  Rogers,  a  committee  headed  by  Frazer  was 

"  Ames,  Life  and  LtUen  ^  Ptter  and  S^tsan  LesUy,  vol  1,  pp.  419-4SO. 
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announccci  to  revise  their  style  and  arrangement  in  final  form  and 
present  them  at  the  next  annual  meeting.** 

Leidy  was  absent  from  that  fifth  assembly  on  Friday  morning,  April 
24,  calling  it  another  meeting  of  the  "illiberal  clique,  based  on 
Plymouth  Rock,"**  and  so  also  were  Alexander,  Dana,  Guyot,  Hall, 
Newton,  and  R.  E.  Rogers.  But  it  proved  a  quiet  and  productive 
session.  The  morning  was  devoted  to  enrolling  the  incorporators  in 
the  classes  and  sections  they  wished  to  represent  in  the  Aaudemy.  The 
dass  of  mathematics  and  physics  was  made  up  of  five  sections: 
mathematics;  physics;  astronomy,  geography,  and  geodesy;  me- 

•*  Interestingly,  there  was  little  then  or  later  in  the  Constitution  or  Rvlaws  of  the 
Academy  describing  the  riiities,  rights,  privileges,  or  responsibilities  ot  Academy  mem- 
bers. Although  the  Constitution  provided  for  the  impeachment  and  expubion  of 
membcfs  "habkuaDy  ne^ecting  their  duties  "  J.  H.  Alexander  pointed  out  that  "the 
'duties'  spoken  of  are  not  deHncd  . . .  [and]  therefore  each  member  must  be  left  to 
ronsiriie  them  for  himself.  .  .  ."  The  Constitution  did  state  that  four  consecutive 
unexcused  absences  Irom  meetings  constituted  grounds  for  forfeiture  oi  membership, 
a  rule  arising  from  the  desire  that  committee  reports  be  considered  by  the  entire 
Academy  before  transmitui  to  the  government  These  provisions  were  deleted  from 
ihe  Constitution  in  1872.  Still  in  effect  are  the  requirements  that  election  to  member- 
ship be  accepted,  either  personally  or  in  writing,  and  that  members  pay  annual  dues 
(na4,  Atutual Rtpart for  1863,  pp.  s,  1 15;  J.  H.  Alexander  to  Bache,  May  1 1.  1865,  in 
"National  Academy  of  Sciences,  New  York  and  Washington  Meetii^  1865-64,'*  p. 
101). 

A  sense  of  responsibility  was  implicitly  considered  an  obligation  of  membership. 
Various  presidents  of  the  Academy  toolt  the  position  that  a  prospective  member  must 
not  be  "in  the  slightest  degree  tainted  with  injustice  or  want  of  truth. . . .  [He  must  be 
ofl  unimpeachable  moral  charaoier";  that  personal  behavior  must  be  considered  lest  it 
bring  discredit  on  the  iurigment  of  the  Academy;  that  Academy  members  must  he  "men 
of  probity."  .Sec  Joseph  Henry  in  nas.  Proceedings,  April  1878,  pp.  132-133;  Charles 
Doolittle  Waicou's  remarks  recalled  in  letter,  £.  B.  Wilson  to  F.  Seiu,  November  14, 1964 
(has  Ardttves:  oao:  Historicai  Oaia);  Fmnlt  B.  Jewett  in  mas,  Ptoettdkigi  4f  :484  (April 
15,  1962). 

On  the  other  hand,  until  1973  when  it  was  deleted,  Article  V,  Section  2,  of  the 
Academy  Constitution  stated  that  members  who  read  a  p>aper  of  a  nonmember  were 
not  reqwmible  for  its  facts  or  o|Nnions  but  only  for  "the  propriety  of  the  paper." 
nerbafN.  as  a  knowledgeable  member  said  in  later  years,  "People  of  sense  keep  detaik 
out  of  constitutions  and  even  out  of  bylaws"  [President  Frank  B.  Jewett  quoted  in  letter, 
£.  B.  Wilson  to  F.  Seitz,  June  26,  1964  (nas  Archives:  org:  Historical  Dau)]. 

Interesting,  too,  is  Article  IV,  Section  9,  of  the  Constitution  (not  deleted  imtil  1972) 
that  strictly  speaking  did  not  aBow  •  member  to  resign  from  the  Academy  untfl  Us 
resignation  had  been  accepted  by  the  membership.  Such  is  the  effect  of  the  Bylaw 
reading:  "Resignations  from  membership  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy."  Until  187s  the  Constitution  aUo  stipuUicd  thai  nu  resignation 
oouM  be  acxeptcd  unless  the  member^s  dues  had  been  paid. 

"*  Leidy  to  geologist  FenUnand  V.  Hayden,  April  a8.  ilM^.  fai  ReingoU,  Sdmc»  m 
Nimltmth  CmlMMy  Ammea,  p.  tog. 


Copyrighted  material 


7^  /  The  JnccrponUion  and  Organization    the  Acade^ 

dianks;  and  chemistry.  The  dass  of  natural  hbtory  sunjlarly  com- 
prised five  sections:  mineralogy  and  geology;  zoology;  botany; 
anatomy  and  physiology;  and  ethnology — the  latter  reflecting  a  new 
interest  of  Henry's  Smithsonian.  All  but  the  last'  three  sections  had 
representatives  among  the  members  present  in  the  hall  that  day.** 

That  done,  Wolcott  Gibbs  arose  to  propose  that  a  book  be  arranged 
f  or  the  signatures  of  the  members  of  the  Academy  ."'  Next,  Bache  and 
then  the  assembled  members,  took  the  oath  of  allegiance  to  the 
United  States  and  to  the  Academy,  and  the  meeting  turned  to  the 
elec  tion  of  otfli  ers.*" 

Before  the  balloting  l>egan.  Joseph  Henry  asked  not  to  be  nomi- 
nated to  anv  Academy  office,  "  as  his  duties  as  a  public  officer  in  the 
Smith.  Ins.  forbad  him  to  assume  any  others  connected  with  the 
Govt.""  Without  further  hesitation  then,  Bache  was  nominated  and 
elected  President  of  the  Academy,  and  Henry  rejoined  the  members 
on  the  floor.  Next,  James  D.  Dana,  although  absent,  was  elected 
Vice-President,  Louis  Agassiz  was  named  Foreign  Secretary,  Wolcott 

**  Although  natural  history,  not  the  physical  sciences,  was  the  most  widely  pursued 
idcntifk  activity  of  the  nineteenth  century,  more  than  twice  as  many  of  the  incor- 
pontton  of  the  Academy  were  in  the  phyikal  sciences  and  technology  M 

sciences.  A  .section  enrollment,  almost  certainly  made  up  when  the  list  of  incorporators 
was  orig^inally  prepared,  sh<»ws  seven  names  in  mathematics,  nine  in  physics,  seven  in 
astronomy,  nine  in  technology  (i.r.,  mechanics  or  engineering,  largely  represented  by 
the  military  services),  four  in  chemisiry,  five  in  geology,  six  in  zoology,  and  three  in 
botany  ("National  Academy  of  Sciences,  New  York  and  Washington  Meetings,  1 863- 
'ft.\.  "  i>|».  6-7)  The  disprf>|K)rii«»n  also  aj)j><-ars  in  the  section  roster  in  the  Academy's 
Annual  ^  the  Natumal  Academy  oj  Sctemei  Jar  IS63-1864,  pp.  31-33-  bight  oi  the 
inoorporatort  did  not  a|qpear  on  this  raMer:  Dah^ren  (who  resigned),  Engelmann. 
Hiichipock.  Hubbard  (reoendy  deceased).  Leidy.  Longstreth,  It  E.  Rogers,  Toden,  and 
Boyden  (who  refused  membership).  It  did  however  include  three  members  of  the 
Atadetiiv  <  lc<le-d  in  18^4:  Band.  l)alli>n.  and  I .«s<juerrux. 

*^  A  signature  b<M)k  was  ready  tor  the  annual  meeting  in  1864.  It  was  signed  by  all  but 
nine  of  the  fUky  incorporators,  and  subsequently  by  all  new  members  for  the  next 
fourteen  years.  Then  the  book  was  mislaid  and  lost,  not  to  be  found  until  the  spring  of 
1951.  ?>re  NAs,  Attnnnl  Rrpori  for  1951-52,  p.  a;  Robert  Livingston,  "Original  Signature 
fi(x>k.  National  Academy  ol  Sciences,"  NAS-NRC,Nniu  Report  II :S-7  (1958).  bee  also  nas 
Archhres:  oac:  na»:  Signature  Book  of  Members:  195s;  "Minutes  of  the  Council," 
November  la.  1916. 

"  The  original  Article  VII  pres(  ribing  the  oath,  its  rrvisicm  bv  Bcnjariiin  Peirce.and  the 
oath  taken  b\  the  incorporators  all  appear  in  ilie  "Minutes  ol  the  Proceedings.  ..."  In 
the  Constitution  and  Bylaws  as  revised  and  adopted  in  January  1 864.  the  oath  appeared 
in  Artide  I.  Section  3.  See  the  ot%inal  "Minutes**  (has  Archives:  nas  Meetii«p:  1869, 
PP*  3>2-5i3  of  Secretary's  notebook);  ^nfwof  ef  At  NaUeiml  Atadtmy  «f  Scsraea  fer 
1863- 1 H64.  pp.  16-^17 

**  W.  B.  Rogers.  "Memoranda  ot  the  Meeting . ..."  p.  16. 
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Gibbs  became  Home  Secretary,  and  Fairman  Rogers  the  Treasurer.'* 
As  the  principal  officers  of  the  Academy,  they  would  head  the 
Academy  Goiinc3  for  the  tranaacdon  of  such  bmineas  as  was  assigned 
to  it  by  die  Consdtution  or  by  the  Academy.'* 

At  this  point*  as  the  election  of  other  members  of  the  Council  was 
about  to  begin,  the  propriety  of  that  election  was  raised  owing  to  the 
uncertainty  as  to  whether  absent  members  would  accept  their  ap- 
pointments as  academicians.  The  discussion  was  not  reported,  but  it 
led  the  Home  Secretary  to  read  the  names  of  absent  inrorporators 
who  had  sent  letters  accepting  their  appointments."  Joseph  Henry, 
the  first  to  be  nominated  for  the  (Council,  asked  that  his  name  be 
withdrawn,  and  Davis,  Lesley,  Rutherfurd,  and  Torrey  were  then 
elected  to  the  Council." 

In  the  alternoon.  Peirce  and  Siiliman.  Sr.,  were  elected  chairmen  to 
represent  the  scientific  interests  ol  the  Academy  in,  respectively,  the 
classes  of  mathematics  and  physics  and  ol  natural  history.  Next,  after 
a  previous  decision  to  hold  yearly  Academy  meetings  in  January  and 
August,  it  was  voted  to  dispense  with  the  summer  meeting  that  year. 
A  flurry  of  miscellaneous  matters  was  attended  to  and  then  the  final 
business  of  the  organization  meeting  came  up.  Answering  the  first  call 
of  the  government  upon  the  Academy,  Bache  was  named  to  a  Com- 
mittee on  Weights  and  Measures  that  would  be  appointed  when  the 
request  was  formally  received. 

At  four  o'clock  that  day  the  Academy  adjourned,  with  plans  to 
meet  again  on  January  4.  1864,  in  the  city  of  Washington. 

The  founding  exercises  of  the  Academy  had  been  vigorous,  and  for 

**  It  %VM  almoft  certainly  Wolcoa  Gibbs,  Home  Secreury  from  1863  10  i87t,  who 

ordered  made  and  began  keeping  the  bound  volumes  of  Academy  documents  entitled, 

in  gold  letters,  "National  Acidcmy  of  Sciences,  New  York  and  Washington  Meetings, 
i863-'64"  (previously  ciicd  in  note  13);  "N.A.S.,  Minutes.  1863-1882:"  and  "National 
Academy  of  Sciences,  Committee  Papers,  i863-'64.*'  See  Gibbs  to  Bache,  December  30, 
1865,  in  the  "Meetingi'*  vohime,  p.  1*9. 

**The  officers  and  ooundUors  of  the  Academy  from  1863  to  1963  appeu*  in 

Appendix  E. 

**  The  letters  were  from  Chauvenei,  Engelmann,  Gray.  LcConte,  Longstreth.  John 
Rodgers,  SiHiman,  Sr.,  and  Wyman.  Those  who  had  neither  signified  acceptance  or 
refusal  nor  appeared  at  the  New  York  meeting  were  John  H.  Alexander,  Boyiien. 
Dahlgren.  A.  A.  Gould.  Hiuhcock,  Humphreys,  Mahan.  Toiien,  and  Whitney. 
^  The  Council  met  briefly  that  evening  to  discuss  Article  V,  providing  for  the  publica- 
tion of  "proceedings,  memoirs,  and  reports."  The  Treasurer  and  Home  Secretary 
recommended  using  the  TVmitsrtinf  of  the  Royal  Society  as  model  for  tnuuacttoos  or 
papers  of  the  Academy  and  the  Wiener  BerithU  as  model  for  proceedingior  abstracts  of 
sdentifk  memoirs  ("Minutes  of  the  Council.  1863-1908,"  p.  3). 
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most  of  the  participants  memorable  and  rewarding.  **I  have  a  world  of 
anecdote  to  tell  you,**  Peter  Lesley  wrote  home,  **about  the  long  hard 
three  days*  meeting,  and  the  splendid  success  of  the  organization  as  it 
^^j^fs.'***  John  Torrey,  who  had  missed  the  first  day  but  heard  of  the 
several  outbursts,  found  the  rest  of  the  meeting  "very  harmoni- 
ous. .  .  .  What  will  come  of  the  Academy  will  depend  on  the  subsequent 
action  of  the  leading  members.""  For  Joseph  S.  Hubbard  of  the  Naval 
Observatory,  the  meeting  seemed  a  visible  sign  of  "the  new  Atlantis  of 
his  scientific  aspiration.  .  .  ."  He  wrote  a  friend  soon  after.  "The 
inauguration  of  this  Academy  marks  the  most  important  cpot  h  t  ver 
w  itnessed  by  Science  in  America";  and  to  his  brother,  "A  better  I  hrec 
Days  for  science  were  never  spent."'* 

Most  pleased  with  the  meeting  was  Agassiz.  **To  have  this  organiza- 
don  settled  is  a  great  step,"  he  wrote  Badie  a  month  later,  **and  I  see 
the  best  fruits  growing  out  of  it.  The  malcontents  will  be  set  aside  or 
die  out  and  the  institution  survive  and  it  now  remains  for  us  to  give  it 
permanency  by  our  own  doings.**  The  success  represented  by  the 
meeting  had  at  the  least 

accomplished  one  great  thing.  Wc  have  a  standard  for  scientific  excellence, 
whatever  our  shortcomings  may  be.  Hereafter  a  man  «vill  not  pass  for  a 
Mathematician  or  a  Geologist,  etc.  because  [he  has  been]  given  an  appoint- 
ment. He  must  be  acknowledged  as  such  by  his  peers,  or  aim  at  such  an 
acknowledgement  by  his  eftortt  and  this  aim  must  be  the  first  aim  of  his 
prospects.'' 


^  Amu^  Life  oitd  LMm  of  PtUr  mid  Stum  i^td^  vol.  I,  p.  480. 
At  a  dinner  he  attended  at  the  Royal  Sociecy  Club  in  London  that  fall.  Lesley  was 

asked  ab<nit  the  Academy,  and  he  gave  an  account  of  its  founding,  "upon  which  great 
laughter  arose" — prompting  his  Academy  memoirist  to  add.  "perhaps  because  it 
seemed  to  them  so  absurd  that  a  scientific  academy  should  be  founded  in  a  raw 
wademcat**  {Aint^tMdUllmtfPtlertmiSmanUdtf,  vol.  U.  p.  44t:  wafiam  M. 
DavU.  Harvard  Emeritus  Professor  of  Geology,  in  nas,  Bkgnpkkat  Mmein  8:195, 
1919). 

Rodgers.yoAn  Torrey,  p.  275. 

Quoted  in  B.  A.  Gould,  "Eulogy  on  Joseph  HMMrAnmul  tfOie  NoHtiud Atadem^ 

ijf  Sdmces  ftrr  1863-1864,  p.  7«. 

''Agassiz  to  Ruhr,  May  a;^.  186;^  (Rhtrs  rollcction.  Huntington  Library),  quoted  by 
Reingold  in  Haence  in  NtneUenth-Century  America,  pp.  809-aio. 
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The  method  by  which  the  Academy  intended  to  carry  out  its  stated 
purpose,  to  investigate  and  report  on  any  subject  of  science  or  art 
when  so  requested  by  any  department  of  the  government,  had  been 
devised  by  Bache.  In  his  first  report  to  Congress  he  described  how  he 
had  arrived  at  it: 

ItWMobvKNis  that  the  only  efFcctive  and  prompt  mode  of  action  by  members 
scattered  over  the  United  States,  as  were  the  fifty  named  in  the  charier,  must 
be  through  ((mnnittees.  Action  must  originate  with  committees  and  be 
perfected  by  discussion  in  the  general  meetings  of  the  academy  or  in  the 
classes  or  sections— decisions  to  be  finally  pronounced  by  the  entire  body. 
. . .  (I]n  important  cues*  where  consultation  and  diicusnon  must  be  had, 
there  will  be  little  difficulty  in  effecting  meetings,  while  in  most  cases  corre- 
spondence amply  suffices  for  the  settlement  of  the  questions  involved,  and  to 
bring  out  the  resulu  in  the  form  of  a  report  with  suggestions.' 

■  MM^AmmolRtpartfir  i3S3,  p.  s. 
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Alexander  Dallas  Bache.  Presi- 
dent of  ihe  Academy,  1 863- 
1867  (From  che  archives  of  the 
Academy). 


Early  Problems  and  Activities 

A  formal  letter  from  Secretary  of  the  Treasury  Salmon  P.  Chase, 
received  shortly  after  the  organization  meeting  had  adjourned.  April 
14,  1863,  asked  the  Academy  to  report  on  the  feasibility  of  achieving 
"uniformity  of  weights,  measures,  and  coins,  considered  in  relation  to 
domestic  and  international  commerce."  Was  there  some  way  of  com- 
bining the  convenient  decimal  system  of  coinage  with  the  largely 
arbitrary  and  irrational  weights  and  measures  of  this  country  so  as  to 
establish  a  uniform  system  and  uniform  nomenclature  of  weights, 
measures,  and  coins? 

On  May  4,  Bache  appointed  Joseph  Henry  chairman  of  a  commit- 
tee of  eight,  with  the  metrologist  John  H.  Alexander,  Fairman 
Rogers,  Wolcott  Gibbs,  Arnold  Guyot,  Benjamin  Silliman,  Jr.,  William 
Chauvenet,  and  John  Torrey  as  members.  At  its  subsequent  meetings 
the  committee  made  plans  for  an  extended  survey  of  the  weights  and 
measures  of  the  principal  commercial  countries  of  the  world,  ex- 
pressed itself  strongly  in  favor  of  adopting  the  French  metric  system, 
unanimously  agreed  that  an  attempt  be  made  to  arrive  at  an  interna- 
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tional  or  universal  systt-ni  of  weights  and  measures  thai  all  nations 
might  accept,  and  requested  more  lime  tor  its  studies.* 

The  question  of  unif  ormity  of  weights  and  measures  had  first  been 
raised  in  Colonial  America,  and  later  by  Presidents  and  Secretaries  of 
the  Treasury  of  the  young  Republic,  but  without  resolutkm.  After 
almost  three  years,  Henry's  committee  had  found  no  universal  system 
more  practicable  or  possible  than  the  metric  system;  and  on  Jan- 
uary S7,  i866»  it  recommended  to  the  Secretary  of  the  Treasury  the 
introduction  and  use  of  that  system  in  this  country,  the  preparation 
and  distribution  to  the  custom  houses  and  the  states  of  metric  stan- 
dards of  weights  and  measures,  and  authorization  of  its  use  in  the  Post 
Office  Department.  On  July  28.  Congress  enacted  the  first  of  the 
legislation  that  authorized,  but  did  not  make  mandatory,  all  three 
recommendations  of  the  committee.  On  a  subject  influenced  as  much 
hv  emotion  as  by  mechanical  science — as  committee  member  John  H. 
Alexander  observed — not  even  the  tireless  efforts  of  the  National 
Bureau  of  Standards  in  the  years  af  ter  its  establishment  in  1901  were 
to  achieve  more  than  the  Academy  had.' 

Nine  other  requesu  were  made  by  federal  agendes  that  first  year.* 
On  May  8,  1865,  the  Navy  Department,  through  Adm.  Charles  H. 
Oavis  as  Chief  of  the  Bureau  of  Navigation,  asked  the  Academy  to 
investigate  protecdon  for  the  bottoms  of  iron  ships  from  injury  by  salt 
water.  Wolcott  Gibbs*s  committee,  appcmited  the  next  day,  reported  to 
the  Academy  seven  months  later  that  a  metallic  coating  or  aOoy  was 
commonly  used  to  prevent  or  arrest  corrosion  of  the  metal,  and  that 
poisonous  substances  in  paint  or  varnish  were  used  to  destroy  ac- 
cumulations of  plants  or  animals  on  ship  bottoms.  It  pointed  out  that 
no  reliable  systematic  experiments  had  ever  been  made  to  determine 
more  effective  materials  or  methods.  The  .Smithsonian  was  willing  to 
provide  a  laljoratory  to  make  such  experiments  and  tests  if  the  Navy 
Department  or  Congress  defrayed  the  necessary  expenses.  The  com- 
mittee was  discharged  early  the  next  year.* 

'Ibid.,  pp.  3-4.  1 1-1  a. 

*  NAS,Annual  Report/or  1866.  pp.  ^-^i  j.  H.  Aiexiaidcr,  Report  on  the  Standards  oj  Wet^ 
mtd  Mmntre  far  Ae  Stsir  of  Maryland,  tmd  on  At  ConstnictipR  At  Yard-Mt0tMm 
(Bakimore:  John  D.  Toy.  printer,  1845),  p.  z. 

*  A  resume  of  the  organi/.jiion  and  rcMilutioiis  of  thcsf  .-\tadem\  tommittees  appears 
in  the  Annuai  of  the  Sational  Arndemy  of  Saencei  Jor  1863-1864,  pp.  34-41.  vs  'th  their 
deliberations  and  correspondence;  in  Frederick  True.  A  History  of  the  first  Half -Century 
tfAeN^SendAtadtmftfSeitnets,  1863-1913  (Washingloa:  1913).  pp.  101  ft.;  and  in  the 
Academy  register.  "National  Academy  of  Sciences.  Committee  Papers,  1863-64." 

*  MAMtAnmmUR^ortJor  1863,  pp.  4-5,  a  1-83.  See  also  Nathan  Rcingold,  "Science  in  the 
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tCmsum  D«|.4rtmmt. 

t4f^ 


The  first  request  for  an  Ac  ademy  committee  camr  in  this  letter  from  Secretary  of  the 
Treasury  Quuc,  asking  for  a  report  on  the  ieasibihiy  of  achieving  "uniformit)-  ot 
weights,  meuureik  wad  coim. . . (From  the  archives  of  the  Academy). 
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Another  rctjucsi  uas  made  thai  same  dav.  Mav  8.  through  Davis  as  a 
member  ot  the  Perinanent  Coinmissioii.  He  asked  for  an  investigation 
of  magnetic  deviations  in  iron  ships  and  means  for  better  correction 
of  their  compasses.  Bache  chaired  the  committee,  appointed  on  May 
20,  and  made  his  report,  with  seven  subreports,  on  January  7, 1 864.  A 
member  of  Davis's  Bureau  of  Navigation,  working  with  the  commit- 
tee, suggested  taiung  out  one  of  the  two  binnacles  in  the  pilot  houses 
of  the  vesseb,  and  this  ended  some  of  the  interference.  The  deviation 
of  compasses  in  imix  lad  ships,  and  in  wooden  vessels  as  wdl,  was 
further  corrected  when  the  degree  of  local  attraction  from  adjacent 
engines,  boilers,  iron  rigging,  and  other  metal  items  was  accurately 
determined." 

The  next  re(juest  came  on  May  25,  from  Bache  as  Superintendent 
of  the  Office  of  Weights  and  Measures  in  the  Coast  Survey.  He  asked 
for  an  evaluation  of  Joseph  Saxtons  new  alcoholometer;  and  then,  as 
President  of  the  Academy,  appointed  John  Fra/er  to  direct  the 
project.  Saxton  s  meter,  which  he  freely  offered  to  the  government, 
proved  to  be  simpler,  more  portable,  and  less  liable  to  breakage  than 
the  standard  Tralles  instrument  used  by  the  Treasury  in  the  assess- 
ment of  revenues;  and  the  Academy  recommended  its  adoption.* 

The  Academy's  report  on  Matthew  Fontaine  Maury's  two  pubUca- 
tions,  Wmi  and  CurrmU  Charts  md  Sailing  Direclums,  was  less  favorable. 
Asked  by  the  Navy  in  May  1863  for  recommendations  regarding  their 
proposed  discontinuation,  the  Academy  reported  that  they  ''embrace 
much  which  is  unsound  in  philosophy,  and  litde  that  is  practically 
useful,"  and  recommended  that  they  be  discontinued  in  their  current 
form.  Although  the  report  was  fundamentally  sound,  the  fervor  of 
the  committee's  public  < (nidemnation  of  the  volumes  as  "a  most 
wanton  waste  of  valuable  paper"  and  the  committees  refusal  to 
concede  that  the  "little"  that  was  practically  useful  was  nonetheless 
extraordinarily  useful,  revealed  the  depth  of  determination  within 
the  new  Academy  to  nourish  the  nascent  professionalism  of  American 
sdence.* 

Ci\-il  War:  The  Permanent  Commiiiirm  of  the  Navy  Dqiutniem,**  im  49:Slt-5lS 

(1958) 

*  NAS,  Annual  Report  Jur  1663,  pp.  5-6,  23-916. 

*itkL,  pp.  6, 96-97. 

•/ML,  pp.  98-iia;  Tnie.  A  Hiamy  tfUm  Fiat  Hatf-Cmhaj  4 Urn  NaUanol  Aeodtmy  tf 

Scimres,  pp.  819-225. 

The  commiuee's  recommendation  in  its  draft  report  is  even  more  severe:  "much 
which  is  unsound  in  phikNophy  and  devoid  of  scientific  value,  and  little  that  is 
pnotically  usefuT  (nas  Ardiives:  has:  Cominitiee  on  Wind  and  Current  Charts  and 
Sailing  Directions:  1864). 
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Maury,  appointed  Superintendent  of  the  Depot  of  Charts  and 
Instruments  in  the  Bureau  of  Navigation  in  1842,  had  won  interna- 
tional acclaim  as  the  **P&thfinder  of  the  Seas'*  with  the  publication  of 
his  Wmd  and  Current  Charts  between  1847  and  i860.  Based  on  a 
systematic  compilation  of  data  in  naval  and  merchant  ship  logbooks, 
the  Charts  provided  navigators  with  the  first  rational  basis  for  comput- 
ing routes  on  an  ocean  whose  winds  and  currents  varied  si^niflt  antly 
with  the  seasons.  Using  Maury's  Charts,  mariners  effected  dramatic 
reductions  in  sailing  times,  and  as  a  result  saved  millions  of  dollars  a 
year. 

Between  1850  and  1858  Maury  also  published  eight  editions  of 
Sailing  Directions  to  accompany  the  Charts.  The  Sailing  Directions  con- 
tained several  charts  suggesting  optimum  routes  between  major  ports 
computed  from  the  data  in  the  Wind  and  Current  Charts.  In  addition, 
the  Sailing  Directions  included  afanost  nine  hundred  pages  dealing  with 
Maury's  theories  on  subjects  ranging  from  the  laws  of  atmospheric 
circulation  and  rainfall  to  the  effects  of  marine  organisms  on  ocean 
currents. 

Much  of  the  theoretical  material  had  appeared  originally  in  a  popu- 
lar book  that  Maury  produced  in  1855,  The  Physical  Geography  nf  the 
Sea,  which  went  through  six  editions  in  its  first  tour  years  and  was 
translated  into  six  languages.  Although  it  is  still  considered  a  mile- 
stone in  the  marine  sciences,  its  amateurish  approach  to  science, 
reckless  generalizations,  and  careless  contradictions  have  drawn  nega- 
tive evaluations  from  scientists  both  here  and  abroad." 

With  the  outbreak  of  the  Civil  War  in  1861,  Maury  had  resigned 
from  the  Depot  to  return  to  his  nadve  Virginia.  Two  years  later. 
Academy  incorporator  Adm.  Charles  H.  Davis,  Chief  of  the  Bureau 
of  Navigadon,  initiated  the  request  that  the  new  Academy  evaluate 
the  opinion  of  **hydrographers  and  scientific  men**  that  Maury*s 
**charts  and  sailing  directions  published ...  at  the  expense  of  the 
government,  are  . . .  prolix  and  faulty,  both  in  matter  and  arrange- 
ment, to  such  an  extent  as  to  render  the  limited  amount  of  original 
information  which  they  actually  contain  costly  and  inaccessible." 

In  response.  Bache  appointed  F.  A.  P.  Barnard  chairman  of  a  c  om- 
mittee of  twelve  to  prepare  a  report.  Adopted  hv  the  Academy  in 
January  1864,  the  committee's  report  more  than  fulfilled  the  Lazza- 

*  NAB.  Anmul  Rtport  far  1863,  pp.  98.  lot-i  1 1;  Fiances  L.  WUfiamt.  MaUktm  FoHlamt 

Maury:  Snentist  of  the  Sea  (New  Brunswick.  New  Jersey;  Rutgers  Universiiv  Press,  1963), 
pp.  178-195.  693-698;  Susan  Schlee.  Thr  Fdgr  of  an  [  n/amilmr  IVorld:  A  HistOTf  of 
Octanography  (New  York:  £.  P.  Duuon  &  Co..  1973).  pp.  38-40,  58-63. 
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roni's  often-expressed  hope  that  the  Academy  would  serve  as  a 
watchdog  against  those  they  considered  the  "charlatans"  of  science. '* 
The  committee  found  that  **the  original  design  of  the  work  %vas 

simple,  and  was  of  a  nature  purely  practical.  In  its  prosecution, 
however,  [Maury  seenicd]  to  have  been  tempted  to  extend  his  labors 
into  higher  and  m<)re  varied  fields  .  .  .  such  as  marine  /oologv  .  .  .  the 
form  of  the  (uean's  bed,  the  specifu  gravity  ot  sea  water  in  different 
latitudes,  (xean  t  limatologv.  and  the  \ikv.  .  . 

Referring  explititiv  to  the  wide  circulation  of  Maury's  woiks, 
which  had  giveti  them  "a  kind  of  adventitious  repute  ...  as  partaking 
as  much  of  the  nature  of  scientific  inventions  as  of  practical  aids  to  , 
navigation,**  the  committee  went  on  to  denigrate  nearly  every  aspect  | 
of  the  publications  **in  their  present  form.** 

Maury*s  ''fanciful**  scientific  pronouncements  were  unacceptable 
and  contradictory.  Further,  the  committee  considered  the  more  prac-  | 
tical  sections  of  the  works  poorly  organized  and  unnecessarily  de>  I 
tailed.  The  publication  of  an  "appalling  mass  of  tabulated  statistics/* 
for  example,  was  a  waste  of  the  government's  money.  The  practical 
navigator  had  no  use  for  them;  he  was  interested  only  in  the  conclu- 
sions." 

Not  mentioned  in  the  ( oinmittee's  report  or  in  anv  of  the  pertinent 
official  corresponcieiu e  was  the  Lazzaroni's  bitterness  lowaid  Maurv.  1 
The  "savants."  as  he  called  them.  resent(*d  his  neglect  of  the  as- 
tronomical potential  of  the  Depot,  his  attempted  jurisdictional  in- 
roads on  the  programs  of  the  Coast  Survey  and  the  Smithsonian,  and. 
perhaps  above  all,  the  enormous  success  and  sdentific  authority 
enjoyed  by  one  "without  scientific  education  or  experience,  and  with 
small  scientific  pretensions.**'* 

Thus  the  committee  declined  even  to  assent  to  the  universally 
acclaimed  value  of  Maury*s  practical  work:  **It  is  claimed  for  the 
routes . . .  that  they  have  served  very  gready  to  shorten  passages 

"  True.  A  Htston  ofthr  First  Half-C.rntun  <>f  thr  S'ational  Aradrmx  of  Scimrfs.  pp.  222-223; 
Henry  to  Bache,  August  g.  1838,  in  Nathan  Reingold.  Snrncr  in  S'metrenth-Century 
America:  A  Documentary  History  (New  York:  Hill  &  Wang,  1964).  pp.  81-88. 
"ttM^AmmdlUportftr  1863,  pp.  98-99.  lot.  107.  11  a. 

••M.  F.  Maury  to  W.  Blackford.  1847.  in  Maur>'  mss.  Letter  Books,  vol.  3  (Library  of 
Congress,  ms  Division),  quoted  in  Schlee,  p.  36;  Benjamin  A  Gould.  "Memoir  of  James 
Melville  GiUiss,"  in  nas,  Btographuai  Memoirs  /:155;  Rcuigold.  Snence  in  Nineteenth- 
Ctntmry  Amtriea,  pp.  145- 146;  A.  Hunter  Dupree,  SewKe  m  Ar  Ftdeml  Govmnwiif :  A 
History  of  Pnlidm  ami  AclMlm  90  1940  (Cambridge:  The  Belknap  Press  of  Harvard 
Uni\cisii%  Prrss,  iq^yV  pp.  105-107.  136.  184;  I.illi.«n  R  Miller  a/.,  Thr  iMZzaronr. 
Science  arui  SnrntisLs  in  .\tui-Nmeteenth  CetUury  America  (Washington:  Smithsonian  Institu* 
tkm  Press,  1978).  pp.  97-103. 
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between  distant  ports  on  almost  every  sea.  Whether  these  claims  are 
well  or  ill  founded  is  not  a  (juesiion  for  this  ( ommittee  to  settle."  After 
pointing  out  that  improvements  in  naval  architecture  had  greatly 
shot  tened  sailing  times,  the  committee  did  acknowledge  that  it  was 
"very  possible  that  a  happier  choice  of  route  may  have  contributed  to 
the  same  end.**  If  so,  the  valuable  results  **|iresunied**  to  have  been 
attained  should  be  placed  within  the  reach  of  every  navigator. 

Admiral  Davis,  on  receiving  the  committee's  report,  discontinued 
further  publication  of  both  the  Wind  and  Current  Charts  and  SaiUng 
Directions.  When  publication  was  resumed  two  decades  later,  it  was  in  a 
gready  simplified  form,  PHot  Charts,  as  had  been  recommended  in  the 
committee's  report." 

On  August  17,  1863.  the  Secretary  of  the  Treasury  sought  the 
Academv's  advice  on  plans  for  preventing  the  counterfeiting  of  the 
new  greenbacks,  first  issued  the  year  fjefore  and  since  authorized  in 
tfie  hundreds  of  millions.  The  report  of  John  Torrcy's  committee, 
readv  on  January  7.  was  not.  as  customary,  read  to  the  Academy,  but 
presented  cont'idenlially  to  the  Secretary  of  the  Treasury.**  In  1865 
the  committee  became  known  openly  as  the  Committee  on  Prevention 
of  Counterfeiting;  however,  its  reports,  all  confidential,  continued  to 
be  submitted  direcdy  to  the  Secretary  of  the  Treasury. 

Early  in  1864,  the  Surgeon  General,  whose  purview  included  re- 
sponsibility for  the  purity  of  whbkey,  asked  for  a  report  on  the  tests 
used  for  that  purpose.  The  committee,  appointed  on  January  14 
under  Silliman,  Jr.,  was  the  first  to  seek  and  obtain  an  appropriation, 
in  the  amount  of  $3,500,  for  iu  investigation,  only  to  And  the  funds 
unnecessary.  As  its  report  a  year  later  explained,  "in  the  present 
condition  of  chemical  science."  no  tests  were  possible  for  determining 
the  age  of  whiskey  or  other  spiritous  licjuors  as  a  condition  of  purity, 
and  common  adulterations  were  readily  detectable.*' 

>*  NAs.  Annual  Report  far  1863,  pp.  107-108:  1884,  pp.  53.  61:  MTiUiaiiis,  MaUhew 

Fontaine  Mnury.  p  icjr,. 

"  NAS.  Annual  Report  jor  1863,  p.  7;  1864,  p.  3. 

George  C.  SchaefTer.  of  the  Bureau  of  Navigatkm.  on  ihb  oomminee  ai  the  request 
of  the  Treasury,  was  the  third  non-Academy  member  to  be  appointed  under  Article  II, 
Section  4.  of  the  Arademv  Constitiiiion:  it  shall  be  competent  for  the  President,  in 
special  cases,  to  call  in  the  aid,  upon  committees,  of  experts,  or  men  oi  remarkable 
attainmrnts.  not  nwnriien  of  the  Academy.'*  See  Secreury  of  the  Treasury  to  Bache. 
Ai^put  31. 186s.  in  **Naiional  Academy  of  Sdencet,  Commitiee  Papers.  i8^'64." 

The  first  expert  had  been  Samuel  B.  Ruggles.  a  New  York  lawyer,  hiitmian,  and 
public  servant,  (in  the  (lommittee  on  Weights  and  Measures  The  second  was  William  P. 
Trowbridge.  Assisunt  Superintendent  of  the  Coast  Survey,  then  with  the  Corps  ol 
Engineen,  on  the  Gomnuttee  on  Magnetic  Deviation. 
**nM»AnmmlRipertfir  186it  pp.  i-t.  5. 
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On  February  29,  1864,  Secretary  of  the  Navy  Gideon  Welles  asked 
that  three  Academy  members  (Fairman  Rogers,  F.  A.  P.  Barnard,  and 
Joseph  Saxton  were  named)  join  three  members  of  the  Navy  Depart- 
ment and  three  from  the  Franklm  Institute  to  constitute  a  commission 
to  oversee  experiments  on  the  expansion  of  steam  and  submit  a  final 
report  to  the  Academy  for  its  judgment 

At  issue  was  the  widely  held  belief  that  the  expansion  of  highly 
compressed  steam  in  engine  cylinders  would  provide  sufficient  pres- 
sure to  permit  an  overall  reduction  in  the  amount  of  steam  required, 
thus  reducing  fuel  costs.  The  Navy's  request  to  the  Academy  grew  out 
of  a  feud  between  proponents  of  designs  incorporating  this  principle 
and  Benjamin  F.  Isherwood.  Chief  of  the  Navy's  Buicau  of  Steam 
Engineering.  Isherwood,  a  pioneer  in  naval  engineering  research, 
had  found  through  meticulous  experimcnialion  that,  although  the 
principle  of  steam  expansion  was  correct,  numerous  practical  difficul- 
ties, such  as  the  loss  of  heat  through  cylinder  waUs  and  condensation 
of  the  steam,  would  more  than  offset  its  theoretical  advanuges. 

Experiments  under  the  commission's  direction  continued  for  many 
years  but,  owing  to  a  curtailment  of  appropriations,  were  never 
conduded." 

At  the  end  of  March  1864,  the  Secretary  of  the  Treasury  again 
asked  the  Academy  for  another  report,  this  time  on  the  suitability  of 
aluminum  bronze  and  similar  materials  that  had  been  suggested  for  the 
manufacture  of  cent  pieces.  At  the  request  of  the  Secretary,  Bache 
was  appointed  to  a  committee  under  John  Torrev.  which  was  set  up  on 
April  11.  John  Saxton,  a  member  of  the  committee,  at  once  began 
preparing  a  number  of  bars  of  copper-aluminum  in  vai  ying  propor- 
tions, sending  them  to  the  assayer  of  the  Mint  with  instructions  as  to 
the  experiments  he  was  to  make.  But  tliat  summer  a  German  journal 
published  results  of  a  study  by  G.  Moreau  on  the  same  alloys,  so  fully 
answering  the  questions  that  only  the  brief  report  of  the  assayer  was 
necessary  to  complete  the  investigation." 

Another  committee  that  first  year,  on  which  Fraier,  Fairman 
Rogers,  and  Rutherfurd  served,  was  appointed  on  May  s  at  the  oral 
request  of  the  Assistant  Secretary  of  the  Navy,  to  report  on  the  boiler 
explosion  that  had  occurred  two  weeks  before  on  the  U.S.  gunboat 

I  rue,  A  History  of  the  First  Half-Century  of  the  National  Academy  of  Scimces,  pp.  a26-«87; 
Edward  W.  Sloan  III.  Benjamin  Franklin  Isherwood:  Naval  Engineer  (Annapolis:  U.S. 
Naval  Iiutitute.  1986),  pp.  79-91.  139-140;  ttAi»  Anmud  Report  far  1864,  pp.  a,  5-7; 

Thomas  Coulson.  The  Franklin  Institute  from  1824  to  1949  (Philadelphia:  1950),  p.  14. 
"nas.  Annual  Report  for  186-f.  pp.  2.  7-9;  G.  Moreau,  "Vlx-r  die  Eigensdiaftcr  der 
Mununiumbrome, "  Polytechnischtis  Journal  777:454-442  (i8(}4). 
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Chenango  in  New  York  harbor.  In  the  "very  elaborate  report"  (as  the 
Annual  Report  noted),  presented  to  the  Academy  for  transmittal  on 
August  5,  the  committee  made  clear  it  did  not  think  much  of  the 
design  of  the  boilers  on  the  Chenango  but  agreed  that  the  failure  to 
brace  the  boilers  according  to  specifications  had  clearly  been  the 
primary  cause  of  the  explosion.'* 

If  few  of  the  Academy  investigations  that  first  year  were  truly 
sdentific  or  exercised  to  any  degree  the  special  competence  of  the 
members,  it  was  because  the  problems  reflected  the  uncertain  rela- 
tionship between  idence  and  the  federal  government.  In  1865  the 
Coast  Survey,  the  agricultural  elements  in  the  Patent  Office,  elements 
of  the  Corps  of  Engineers,  and  the  Naval  Observatory  were  the  only 
scientific  departments  in  the  federal  structure.  The  Smithsonian  had 
set  up  a  useful  weather-reporting  agency  and  carried  on  other  serv- 
iceable  wartime  tasks,  and  the  Permanent  Commission  was  handling 
possibly  the  only  real  scientific  problem,  that  of  sifting  from  the  ideas 
ol  an  inventive  citizenry  those  of  potential  inunediate  use.  It  was  not 
until  the  Academy  was  asked  to  study  the  organization  of  the  geologi- 
cal surveys  in  1878  that  it  was  called  upon  for  an  evaluation  within  its 
special  province. 

The  first  annual  meeting  of  the  Academy  (as  distinguished  from 
the  organization  meeting  of  the  incorporators  in  April  1863),  January 
4-12,  1864,  was  held  in  rooms  of  the  Capitol  made  available  by  the 
President  of  the  Senate,  with  two  yeomen  of  the  Coast  Survey  attend- 
ing the  assembled  members.  Nineteen  answered  the  roll  call  the  first 
day  and  nine  more  arrived  on  the  second  and  third  days.**  Most  of  the 
other  members  were  kept  away  by  their  wartime  duties,  the  distance 
to  Washington,  or  their  academic  obli^aticms. 

The  opening  session  began  with  a  brief  visit  from  Senator  Wilson 
and  ended  that  afternoon  with  two  invitations.  One  was  from  Secre- 
tary of  the  Treasury  Chase  to  a  reception  for  the  Academy  members 

NAS,  Atmuai  Report  for  1864,  pp.  3,  10-14. 

Badie  might  well  have  added  Mnudf  to  the  committee  in  view  of  hit  monumental 

work  as  head  of  a  Committee  on  Explosions  of  Steam  Boilers  appointed  by  the  Franklin 
Institute  two  decades  bi-forc.  Sec  Bruce  Sinclair,  Philadrlphta's  Philosophrr  Mnhama:  A 
HiUory  of  the  Franklin  Institute:  1824-1865  (Ballimore:  The  Johns  Hopkins  University 
PiCM.  1974).  pp.  170-194. 

■'"Kfinuiet  of  the  Academy."  January  1864.  pp.  24-54. 

At  the  opening  session  were  Agassiz,  Bache.  both  Barnards.  Caswell,  Chauvenet, 
Davis.  Gilliss,  B.  A.  Gould,  Henry,  Hilgard,  Mahan,  Newton,  Pcirce,  J.  Rodgers, 
F.  Rogers,  Rutherfurd.  Saxton,  and  Totten.  Attending  for  the  fint  tnae  ^  next  day 
were  John  Alexander,  A.  A.  Gould.  LeConie,  and  U^nlock,  and  on  Wednesday,  Hall, 
Humphrey!,  Siffiinan,  Jr.,  Strong,  and  Torrey. 
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ihe  next  evening;  and  the  other  was  for  a  second  reception  two 
evenings  later  at  the  home  of  Sec  retary  of  Slate  WiUiam  H.  Seward. 

Tile  members  spent  much  of  the  first  three  days  with  Httle  debate, 
making  minor  changes  in  or  approving  as  printed  the  Constitution 
and  Bylaws  of  the  Academy  that  had  been  under  revision  since 
April.**  The  assembly  heard  the  first  reports  from  the  committees 
appomted  the  year  before.  The  one  on  Maury's  charts  produced 
three  days  of  discussion  before  it  was  approved.  At  the  scientific 
session,  Agassiz  and  Benjamin  Pdrce  read  long  papers  on  **individual- 
ity  among  animals'*  and  "on  the  elements  of  mathematical  theory  of 
quality." 

After  greeting  the  twenty-two  members  assembled  on  Friday,  Janu- 
ary 8,  Bache  opened  the  meeting  with  the  announcement  of  President 
Lincoln's  invitation  to  a  reception  at  the  White  House  at  1:00  p.m.  that 
day,  brought  bv  his  adjutant,  (Jol.  John  M.  Hay."  No  record  of  that 
reception  has  been  found,  but  other  evidence  suggests  that  the 
President  had  already  met  and  formed  a  liking  for  Henry.  The 
Smithsonian  lowers  were  being  used  by  the  Army  for  visual-signaling 
tests,  and  Lincoln,  who  often  visited  the  building  for  these  tryouts, 
had  become  friendly  with  Henry.  '*He  has  shown  a  comprehensive 
grasp  of  every  subject  on  which  he  has  conversed  with  me,**  Henry 
told  Ludus  E.  Chittenden*  the  Register  of  the  Treasury,  in  1862, 
while  the  President  said  of  Mm,  **I  had  the  impression  the  Smithsonian 
was  printing  a  great  amount  of  useless  information.  Professor  Henry 
has  convinced  me  of  my  error.  It  must  be  a  grand  school  if  it  produces 
such  thinkers  as  he  is. ...  I  wish  we  had  a  few  thousand  more  such 
men."" 

The  morning  continued  in  accordance  with  the  order  of  business 
prescrilK'd  in  the  Bylaws,  ending  near  noon  when  Bache  called  on 
Benjamin  Gould  to  prepare  a  biographic  al  memoir  of  Joseph  Hub- 
bard. Professor  of  Mathematics  and  leading  astronomer  at  the  Naval 
Observatory — the  first  Academy  member  to  die.  Hubbard  was  only  in 
his  fortieth  year,  and  his  untimely  death  on  August  16,  1863,  was 
attributed  to  the  ''miasmal**  site  on  which  the  Observatory  was  located. 

On  the  sixth  day  of  the  meeting,  afker  formal  adoption  of  the 

**  The  Conidtution  and  Bybwt  adopted  in  January  1864  appear  in  Hh»,AimmliUpmH 

for  1863,  pp.  1 13-1 18,  and  here  as  Appendix  C. 

*'  All  twenty-two  members,  the  largest  day's  assemblage,  attended  the  President's 
reception.  Davis,  A.  A.  Gould,  Mahan,  Peirce,  J.  Rodgers,  and  Tottcn,  at  earlier 
meetings,  were  absent  that  day. 

"  Quoted  in  Geoffrey  T.  Hellman.  Tht  Smimmm,  Odopm  on  the  Matt  (PUIaddphia: 
J.  B.  Lappincott  Co..  1967).  p.  89. 
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revised  (.onititution  and  Bylaws,  the  members  propoaed  and  elected 

the  first  foreign  associates  to  the  Academy,  ten  in  number.  Among 
them  were  Michael  F'aradav;  the  Irish  mathematician  Sir  William 
Hamihon;  and  Sir  David  Brewster,  physicist  and  correspondent  with 
Henry  for  many  years.  From  Germany  were  chosen  Robert  Bunsen, 
chemist  and  inventor;  Friedrich  W.  A.  Argelander.  astronomer;  and 
Karl  Ernst  von  Baer,  biologist.  Three  French  scientists  were  honored: 
Michel  Chasles,  mathematician;  Jean  B.  £lie  de  Beaumont,  geologist; 
and  the  entomologist  Henri  Milne^Edwards.  The  Italian  astronomer 
Giovanni  Plana  was  also  elected. 

The  next  to  the  last  day  of  the  meeting  had  been  declared  an  open 
date,  and  Gen.  John  Barnard  took  the  members  on  a  tour  of  the 
fortifications  around  Washington  under  his  command.  On  the  final 
day,  Badie  read  to  the  Academy  in  assembly  again  the  draft  of  the 
first  annual  report  of  the  Academy,  addressed  to  the  President  of  the 
Senate  and  Speaker  of  the  House.  Then,  with  the  reading  of  scientific 
papers  bv  Bac  he,  Henry,  Rutherfurd,  both  Barnards,  and  two  read 
on  behalf  of  the  absent  Stephen  Alexander,  the  Academy  adjfjurned. 

Benjamin  Silliman,  Jr.,  who  had  returned  to  New  Haven  several 
days  before,  wrote  Bache  of  his  pleasure  in  the  sessions: 

The  Washington  meedng  appears  to  me  as  a  complete  success— rl  enjoyed  it 
exceedingly  and  sudi  I  found  to  be  the  fcdings  of  all  with  whom  I  conversed. 

...  As  far  as  we  have  gone  things  are  in  an  admirable  train — it  remains  for 
us  to  render  ourselves  indispensable  to  Govt.  &  to  show  them  tficre  is  such  a 
thing  as  disinterested  expert  advice  and  a  pure  scieniiiic  tribunal  who  will 
judge  matters  <hi  their  merits.  The  thing  is  1  think  hardly  yet  dawned  upon 
the  Secy,  of  State  and  is  not  firmly  rooted  any  where  in  Offlda]  Soil.  But  it  wiD 
become  so  'dmdoawrdutf  aUy  ic  impartiaUy  on  the  subjects  now  before  us.** 

Henry  too  was  pleased,  but  characteristically  cautious.  As  he  wrote  in 
his  private  journal  that  week,  the  meeting  had  gone  off 

very  smoothly  and  more  harmony  prevailed  than  was  expected. . . .  The 

Academy,  if  well  conducted,  will  produce  important  results  in  the  way  of 
advancing  American  st  ii-ruc  and  also,  in  serving  the  government,  but  the  fear 
b,  that  it  will  be  governed  by  clerks  and  that  unworthy  members  will  exert  an 
evil  influence.** 

**?iilHnMm,  Jr.,  to  Badie,  January  to.  1864  (has  Ardiivei:  "AToImimI  Acodtmy  tf 

Sciences,  Committee  Papers.  i863-*64,"  Committee  on  Iron  Ship  Bottoms). 
••  Joseph  Henry's  Locked  Book,  januarv  16,  1864,  pp  68-69.  The  Locked  Book 
(Joseph  Henry  Papers,  Smithsonian  Institution  Archives)  is  a  collection  oi  over  on'; 
himclred  pagff  of  extracit  from  a  diary  ami  copies  of 

by  his  daui^iter  Mary  after  hk  death.  The  origniab  preMimaUy  no  longer  exist. 


I 

Copyrighted  material 


92    /  ALEXANDER  DALLAS  BACHE  (1863-1867) 

The  lUness  and  Death  of  Bache 

Henry  was  worried  about  Bac  he,  who  alone  had  the  quahty  ot  leader- 
ship necessary  to  hold  the  membership  together,  and  whose  sick 
headaches,  to  which  he  had  long  lx*en  subject,  had  recently  inc  reased 
in  severitv.  possibly  as  a  result  of  pressure  arising  from  his  labors  for 
the  Pcriii.meni  Commission  and  his  many  other  offices  and  affairs. 
That  spring,  just  four  months  after  the  Academy  meeting  and  shortly 
before  his  fifty-eighth  birthday,  Bache  fell  seriously  ill.  His  strenuous 
efforts  had  become,  as  Henry  said,  **too  much  for  his  physical 
endurance,**  and  he  was  ordered  to  bed.  His  friends  filled  in  for  him 
whenever  possible.  Hilgard  acted  for  Bache  at  the  Coast  Survey,  and 
Henry  took  over  supervision  of  the  Permanent  Commission,  signing 
Bache's  name  to  the  reports,  and  by  frequent  visits  or  letters  reassur- 
ing him  and  Mrs.  Bache  that  all  the  institutions  in  which  he  was 
interested — the  Coast  Survey,  Lighthouse  Board,  the  Smithsonian, 
the  Commission,  and  the  Academv — were  prospering.** 

To  distract  her  fretting  husband  as  he  seemed  to  mend,  Mrs.  Bache 
considered  taking  him  on  an  overland  journey  to  (.aiifornia  that 
summer,  but  was  persuaded  by  Henrv  it  was  impossible  "on  account 
of  the  Indians"  and  Ix^cause  no  military  troops  were  going  out  as 
escort.  Later  in  the  year  she  took  her  husband  to  Paris.**  The  trip 
offered  distraction  but  no  cure,  and  Bache  remained  an  invalid  for 
the  next  two  years. 

The  meeting  of  the  Academy  in  New  Haven  that  August,  with 
Vice-President  James  D.  Dana  in  the  chair  and  twenty-one  members 
present,  provided  the  occasion  for  Henry  to  honor  a  promise  he  had 
made  Bache  after  the  organizational  meeting  the  year  before.  Despite 
his  misgivings  about  its  manner  of  founding,  he  had  vnritten  Bache, 


The  quoted  Kncs,  in  slightly  different  form,  appear  also  in  "Henryana,"  p.  216.  a 
895-pagr  Ifiosrleaf  volume  of  brief  excracts  from  Henry's  journals.  Lot  kcd  Rook, 
noiebooks.  and  correspondence,  also  presumably  compiled  by  Mary  Henry,  and  m  the 
Joseph  Henry  Paper*. 

**  Henry  to  Bache.  September  ().  1 864  (Joseph  Henry  Papers,  Smithsonian  Initinition 
Archives).  In  a  Ifitcr  to  Mrs.  Bathf  on  July  16.  Henrv  had  told  her  that  the  reports  of 
the  Permanent  Commission  then  totaled  228,  all  by  members  of  the  Academy  ("  Hen- 
ryana,"  p.  8 19).  Besides  countless  queries  Iniefly  answered,  formal  reports,  the  last 
dated  September  1861^  totaled  almoit  300. 

Because  of  Henry's  presence  at  the  Smithsonian,  and  the  location  of  the  Permanent 
Commission  there,  government  agencies  developed  the  habit,  deplored  by  Henry,  of 
calling  on  the  Smithsonian  instead  of  the  Academy. 

■*  Henry  to  Badie,  July  16,  1864;  Henry  to  Mn.  Badie,  July  30.  1864:  Henry  to  Mn. 
Badie,  AufUK  31, 1864  (foKph  Henry  Plipen,  Smithionian  Imtitntion  Ardifvet). 
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I  will  however  do  anything  in  my  power  to  advance  the  reputation  and 

influenc  c  of  the  National  Academy.  I  am  sure  with  pn^r  managiement  it  is 
capdUe  of  much  good. . . 

All  went  well  at  the  meeting  until  the  third  day,  when  nominations 

were  made  for  three  new  members  to  fill  the  places  of  Joseph 
Hubbard  and  the  two  who  had  refused  membership.  Dahlgren  and 
Boyden.  One  of  the  six  names  proposed  was  that  ot  Spencer  F.  Baird, 
Henry's  Assistant  Secretary  at  the  Smithsonian  niuseuni  since  1850 
and  an  indefatigable  worker.  Baird  was,  liowever,  a  descriptive  rather 
than  a  research  scientist,  a  point  that  some  who  opposed  liis  notnina- 
tion  held  against  him.  Agassiz,  as  much  for  this  reason  as  for  Baird's 
competition  with  him  for  government  specimens  for  their  museum 
coUectioiis,  insisted  on  his  removal  from  the  list"* 

Agassiz  felt  secure  in  his  privileged  place  in  American  science  and 
certain  of  his  influence  in  the  Academy,  and  was  therefore  dismayed 
when,  at  Henry's  intercession  and  with  the  support  of  Agassiz's  col- 
lea^es,  Dana  and  Gray,  Baird  was  elected  on  the  third  ballot.  So 
heated  had  been  the  discussion  that  the  next  day  A.  A.  Gould,  Henry, 
Peirce,  Gibbs,  and  Gray,  hearing  the  Secretary  read  his  notes,  joined 
in  a  protest  "against  too  elaborate  minutes  going  on  the  records  of  the 
Academy":  and  on  Peirce's  recommendation  a  motion  was  made  and 
adopted  to  exclude  all  debates  from  the  "Minutes."'*  The  angry 
Agassiz  was  only  slightly  mollified  by  the  election  of  his  fellow  Swiss, 
the  paleobotanist  Leo  Lesquereux,  and  John  C.  Dalton,  physiologist  at 
New  York's  College  of  Physicians  and  Surgeons. 

After  the  meeting  Agassiz  reproached  Henry  for  his  part  in  the 
**hisuh'*  to  him,  to  which  Henry,  in  a  long  and  warm  letter  of  good 
coimsel,  replied  that  he  had  sided  with  the  majority  of  the  naturalists 
who,  fearing  **that  the  few  who  oi|;anized  the  academy  mtend  to 
govern  it,"  would  have  resigned  had  Agassiz  prevailed.**  Reporting 
the  episode  to  Bache,  Henry  said  he  had  uiiged  Agassiz  not  to  try 

"Henry  to  Bache.  August  21.  1863  (Joseph  Henry  Papers,  Siniihsotiian  Itisiituiion 
Aichivet). 

Henry  to  Bache.  August  15.  1864  (Joseph  Henry  Papers.  Smithsonian  InstitutMNi 

Anhives);  original  notes  for  "Minutes"  of  August     (nas  An  hives:  Meetings:  1864); 

Edward  Lurie,  Louis  Agasm:  A  Lt/e  tn  Saence  (Chicago:  University  of  Chicago  Press, 
i960),  p.  941. 

*•  "Minutes  of  the  Academy,"  August  1864,  p.  67. 

"Henry  lo  Agassiz,  August  13.  1864.  in  A.  Hunter  Dupree.  The  Founding;  of  the 
National  Academy  of  Sciences— A  Reinterpreution,"  American  Philosophical  Society. 
Frwwrfti^  iO/:4S9  (October  1957). 
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single-liandcdly  to  elevate  the  standard  of  American  science  lest  it 
endanger  the  Academy.  As  he  told  Bache: 

Drs.  l  oriey ,  Guyol,  Alexander  ot  Princeton,  and  many  other  members  of  the 
Academy  are  true  men,  on  whom  you  may  always  depend  to  do  what  is  just 
and  proper  but  they  have  said  that  Uiey  would  rather  Inive  the  Academy,  than 
be  continually  subjected  to  the  annoyances  of  disputes  as  to  the  policy  and 
government  of  the  establishmenL 

And  he  appealed  to  Ba(  he  to  get  well  suon,  for  the  Academy  stood  in 
need  of  his  judicious  diiet  tion." 

As  the  lime  for  the  Washington  meeting  in  January  1865  ap- 
proached, Dana,  pleading  "imperfea  health,**  could  not  bring  himself 
to  preside  over  the  assembly;  and  in  his  absence  Benjamin  Pdrce  %vas 
elected  President  pro  tern.  Seven  months  later,  at  the  August  1865 
meeting,  admitting  to  an  abhorrence  of  "the  labor  and  fatigue**  of 
administrative  duties,  Dana  submitted  his  resignation  as  Vice- 
President;  and  at  the  same  meeting  a  colleague  of  Agassiz  at  Cam- 
bridge, Jeffries  Wyman.  long  resentful  of  Agassiz*s  authoritarian 
ways,  resigned  his  membership." 

Both  meetings  in  1865  had  been  otherwise  uneventful,  filled  each 
day  with  administrative  matters,  minor  revisions  of  the  C'oiistitution 
and  Bylaws,  committee  reports,  and  expression  of  ( one  t  i  n  about  the 
sparse  attendance,  which  on  occasion  fell  as  low  as  eight  and  did  not 
rise  above  twenty-two.  The  January'  meeting  had  been  "slimly  at- 
tended .  .  .  because  of  the  haid  times."  Henry  wrote  in  his  journal, 
and  confessed  to  Bache  that  he  had  "looked  forward  to  it  with  some 

anxiety  considerably  solicitous  as  to  the  course  Prof.  Agassiz  was 

about  to  pursue  in  regard  to  the  institution,**  but  all  had  been 
harmonious  and  pleasant 

Though  in  many  ways  he  is  iinpuhivc  and  may  in  certain  cases  fn-  some* 
what  imprudeni.  vet  his  < oniict  tioii  with  this  insiilution  will  icsuli  in  good. 
He  is  a  man  ol  rare  genius  and  is  capable  ot  giving  us  hints  and  suggestions 

of  much  vahie  in  the  management  of  the  estabtishment** 

*■  Henry  to  Bache,  September  9, 1864  Oo**ph  Henry  ftpen,  Smkhtonian  Initiintion 

Archives). 

""Minutes  of  the  Academy.   August  1865,  pp.  105-106:  Darnel  C.  Gilman.  Ufe 
Jmm  Dwight  Dam,  Sdmtifif  Explmr,  Mmen^gut,  Geckgist,  Zjofaful',  Pnffstor  m  K«Ap 
Univtrsity  (New  York:  Haqicr  k  Brothers,  1899).  pp.  319,  361-363;  True.il  Hkiaiy  tf 

the  First  Half-Century  of  the  \nttotml  Acadnns  ,,f  ^nmm,  p.  30  and  note. 

**  Henry.  Locked  Book  extract  Irom  journal,  January  11.  1865;  Henry  to  Bache. 

January  17,  1865  (Joseph  Henry  Fapert.  SnuduoiUHi  lintitutiun  Afdiim). 
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In  an  effort  to  obtain  greater  attendance  at  the  scientific  meetings 
open  to  the  public,  the  Academy  began  inviting  distinguished  as  well 
as  promising  fellow  scientists,  many  of  whom  later  became  academi- 
cians.** A  newspaper  reporter  described  the  liveliness  of  one  of  those 
sessions — and  the  incomprehensibility  of  the  papers  he  heard: 

'I  he  excitability  of  the  scieiuifK  gciitleincn.  and  their  peculiar  manners,  do 
not  seem  to  impress  the  unlearned  specutors  favorably.  They  discourse  about 
subjects  which  its  auditors  Utde  understand,  in  a  manner  which  sounds  to 
them  like  some  of  Munchausen's  travels.** 

The  meetings  did  become  more  spirited,  and  as  attendance  rose, 
LeConte  proposed  that  the  ( Council  of  the  Academy  consider  electing 
corresponding  members  to  each  of  the  sections  to  participate  in  all 
open  sessions.  Discussions  of  this  proposal  at  the  next  meeting  led 
Josiah  Whitney  to  recommend  successfully  the  app)ointment  of  a 
committee  to  consider  enlarging  the  number  of  Academy  members.** 

Although  it  would  be  well,  said  the  majority  report  of  LeConte, 
Lesley,  and  Rutherfurd,  "to  avail  ourselves  of  the  labor  and  influence 
of  many  students  of  science  who  will  otherwise  not  be  in  sympathy 
with  the  Academy,**  it  appeared  inexpedient  to  ask  Congress  to 
amend  the  charter,  **as  it  would  be  entirely  uncertain  that  Legislation 
wotdd  stop  with  the  alteration  desired  by  the  Academy."  Instead,  they 
recommended  that  the  increase  be  effected  under  that  section  of  the 
charter  authorizing  "domestic  numbers,"  who  would  not  be  con- 
sidered corporate  or  "ordinary  members."  A  minority  report  by 
committee  chairman  Wolcott  Gibbs  and  Hilgard  demurred,  consider- 

**  For  a  listing  ot  members'  attendance  ai  meetings  during  the  Academy's  first  three 

yean,  lee  has  Ardiivet:  Mecdngs:  Attendance:  i863>i866. 

»»  New  Ymk  Evming  Pott,  AuguM  y,.  1863  (nas  Archivts;  Meetings:  1865). 

Academv  members,  tno.  had  <Kcasiunal  difficuUies  at  iht-  mrefin^s,  as  when  "Benja- 
min Peirce,  after  writing,  correcting  and  erasing  equations  on  a  blackboard  for  an  hour, 
remarked  that  be  was  torry  that  the  only  member  who  could  understand  them  ivas  in 
South  America.**  He  referred  to  B.  A.  Gould,  who  went  to  Argentina  in  1870  to 
organize  a  government  observatory  and  remained  for  fifteen  vears  observing  and 
photographing  the  constellations  of  the  Southern  Hemisphere  [James  McKeen  Cattell, 
"The  Organization  ol  Scientific  Men,"  Saentifw  Monthly  14:574  (June  1982)]. 
**  "Minuies  of  the  Academy.**  Janiuvy  1865,  p.  86;  August  1865.  p.  1 16. 

At  Henry  wrote  to  Bach«  on  January  17:  **A  pwijioiition  was  made  tu  admit  at  the 
next  meeting  a  number  of  new  associates  among  whom  will  probably  be  included  some 
ol  those  who  have  considered  themselves  wronged  in  not  being  named  among  the 
ungiiial  Fifty  memben.  I  think  the  proposition  witt  increase  the  stability  and  efficiency 
of  the  esudilishment**  CHenry^Bache  Correspondence.  1834-1867.**  Snuthsonian  In- 
stitution Archives)  The  roster  of  the  fiftv  "associates"  invited  to  open  sessions  appears 
in  "Minutes  of  the  Academy,"  August  1866.  pp.  154-157;  January  1867,  pp.  218-883. 
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ing  it  inadvisable  at  that  time  to  increase  the  membership.  TaUed  the 
next  year,  too,  was  a  proposal  to  ask  Congress  simply  to  change  the 
words  of  the  charter  from  "not  more  than  fifty  members**  to  "not  less 
than  fifty  members.""  And  there  the  matter  rested. 

Without  presiding  officers,  owing  to  the  protracted  illneuof  Aache 
and  the  precarious  health  of  Dana  that  had  led  to  his  resignation. 
Home  Secretary  Wolcoll  Gibbs  opened  the  meeting  in  January  1866; 
and  then,  upon  Joseph  Henry  s  election  as  the  new  Vice-President, 
turned  over  the  chair,  "with  the  understanding."  Henry  insisted,  "that 
he  would  be  permitted  to  tetite  as  soon  as  the  President  should  be 
able  10  resume  his  duties,  or  his  place  could  be  filled  by  another."" 

**I  only  accepted  the  Vice  Presidency  of  the  Academy  temporarily,** 
Henry  wrote  to  his  wife  from  Boston  that  August,  **beGause  there  was 
no  one  except  myself  on  whom  the  whole  Academy  at  the  time  could 

agree.**  Since  March,  Bache  had  been  '*past  hope  We  cannot  w»h 

his  final  departure  be  long  delayed.**  There  would  probably  be  an 
elecdon  at  the  next  meeting,  on  which  "the  future  of  the  Academy  will 
principally  depend."  Agassiz  had  already  said  he  did  not  want  the 
office,  and  Peirce  declared  he  wouldn't  accept  it.  Henry  had  therefore 
**suggested  Dr.  Barnard  and  probably  either  he  or  Rutherfurd  will  be 
the  man."'^ 

Henry's  f  urther  concern  at  that  time  was  Bache  s  Cloast  Survey,  the 
most  vigoious  scientific  agency  in  the  government.  In  May  1865, 
hearing  that  the  Survey  was  already  under  seige  from  office  seekers, 
Henry  recommended  Peirce  to  the  Secretary  of  the  freasury,  and 
**since  the  future  scientific  character  of  the  work  [would]  depend 
upon  his  ekcCion,**  he  urged  Peirce  not  to  dedine  the  appointment 
lest  it  be  **filled,  perhaps,  by  a  politician,  as  in  the  case  of  the  PMent 
Office,  the  Mint,  etc.**^  On  February  14,  1867,  Henry  wrote  Peirce 
that  Bache*s  death  was  near  and  again  asked  him  to  accept  if  offered 
the  appointment.  On  the  twenty-third,  he  wrote  in  his  journal  that 
unless  Peirce  accepted,  ''there  will  be  a  violent  stni^le  for  the 
place."*' 

■*  "Minuteiof  the  Academy,**  January  18G6,  pp.  147-150;  Auguat  iMtt,  p.  156:  August 
1 867.  pp.  8 1 6-3 1 7;  correspondence  in  MAS  Aidihrei:  Coaunhiee  on  Increaang  Mem- 
bership of  Academy,  1865-1866. 
»•  NAS.  Annual  Report  for  1866.  p.  i. 

••Letter,  August  14,  1866,  in  Papers,  ''Harriet  Henry,  1825-1878"  (Joseph  Henry 
Rupen,  SmidiMmian  Institutkm  Archives). 

"  Henry  to  Wolcott  Gibbi,  May  SO,  1865  (Joseph  Henry  Fapcn.  Smithsonian  Institu- 
tion Archives). 

**  Extract  from  Locked  Book.  Henry  reported  Peircc's  acccpuiue  in  a  Ictici  lo  Gray  on 
March  8,  1867  (Joseph  Henry  Papen,  Smithsonian  Institution  Aidiivcs). 
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No  requests  had  been  received  by  the  Academy  during  the  lasi  year 
of  the  war,  but  committees  labored  that  year  and  the  next  completing 
the  last  of  the  earlier  investigations  asked  for,  and  in  1866  it  received 
six  new  requests  from  the  Treasury,  War,  and  State  Departments, 
several  of  them — on  counterfeiting  the  new  paper  money,  on  gauging 
domestic  distilled  spirits,  and  on  the  provision  of  metric  standards  to 
the  states  extensions  of  earlier  work.^ 

One  of  particular  interest  was  the  request  of  Secretary  of  State 
William  H.  Seward  in  July  1866  on  behalf  of  the  Minister  of 
Nicaragua.  It  asked  for  a  study  of  means  to  improve  the  navigability 
of  the  San  Juan  River  and  its  port,  in  the  hope  that  it  mighi  become 
the  Atlantic  terminus  of  an  "inleroc  eanic  transit"  across  the  (ountry. 
If  feasible,  it  would  realize  the  dream  of  almost  four  centuries,  a 
**Passage  to  India." 

The  study  had  been  proposed  to  the  Nicaraguan  Minister  by  Julius 
Hilgard,  then  Acting  Superintendent  of  the  Coast  Survey,  who  with 
Gen.  A.  A.  Humphreys  of  the  Corps  of  Engineers,  Adm.  Charles  H. 
Davis  of  the  Naval  Observatory,  and  Henry  M.  Mitchell  of  the  Coast 
Survey  as  committee  members,  began  an  intensive  study  of  a  mass  of 
maps  and  documents  provided  by  the  minister.  The  report  that 
autumn  found  that  the  condition  of  the  harbor  and  its  continuous 
silting  made  the  project  virtually  hopdess.  A  survey  by  a  Navy  ship 
sent  there  in  1 873  was  to  confirm  the  report.  An  isthmian  canal  would 
have  to  be  constructed  elsewhere  in  Central  America.'*' 

Although  sufficiently  occupied  with  these  investigations  and  studies 
for  the  government.  Baches  Academy,  without  Bache,  continued  to 
mark  time. 

On  February  17,  1867.  after  three  vears  of  incapacitation,  Alexan- 
der Dallas  Bachc  ended  his  long  labors  for  the  advancement  of 
American  science.  He  was  buried  with  impressive  ceremony  in  the 
Congressional  Cemetery  in  Washington. 

The  meeting  of  the  Academy  in  August  1867  convened  with  only 
ten  members  attending  the  first  day:  Agassiz,  Caswell,  Coffin,  Gibbs, 

^  lYue.  A  Hularf  «f  tht  Pint  HaJf-Ctniury  of  the  NaUoHat  Academy  of  Sdmccr,  pp.  11 1, 

«39.  »47.  33  «• 

**  SAS,  Annual  Report  for  1866,  pp.  4-16. 

Despite  the  Ar^cleniy  and  Navy  reports,  the  Interoceanic  Canal  Commission  oi 
187S-1876.  headed  by  Bug.  Gen.  A.  A.  Humphreys.  Chief  of  Engineers  and  Academy 
monber.  and  the  Isthmian  Canal  Commhiee  of  1899-1901.  commilied  the  United 

States  to  the  Nicaraguan  isthmus  as  the  only  practicable  route,  and  only  the  French 
interest  in  Panama  (  hanged  American  policy.  For  the  Academy  committee  that  visited 
the  troubled  Panama  Canal  ui  191b,  see  Chapter  8.  pp.  804-806. 
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Henry,  Hilgard,  Newton,  John  Rodgers,  a  recently  elected  member, 
Golumbia  University  physicist  Ogden  N.  Rood,  and  W.  D.  Whitney. 
The  following  day  they  were  joined  by  J.  G.  Barnard,  Dgma,  Hall, 
Faimian  Rogers,  Pdrce,  Saxton,  and  Torrey. 

During  the  sessions  ^^ce-P^esident  Henry  made  the  formal  an- 
nouncement of  the  deaths  of  Bache  and  of  the  Maryland  meirologist 
John  H.  Alexander,  and  then  informed  the  assembly  of  Bache's 
bequest  of  his  estate  to  the  Academy. 

Bache's  original  will,  made  in  March  1862.  had  left  the  estate,  upon 
the  death  of  his  wife  Nancy,  to  the  administration  of  a  "board  of 
direction"  comprising  Henry,  Agassiz,  and  Peirce.  The  income  ol  the 
$4o,otxj  estate  was  to  be  devoted  to  "the  prosec  ution  of  researches  in 
physical  and  natural  science  by  assisting  experimentalists  and  ob- 
servers," and  administered  by  his  designated  representatives  of 
physics,  natural  history,  and  mathematics  and  their  successors,  any 
two  of  whom  in  agreement  might  determine  the  subjects  and  sums  for 
research. 

Four  months  after  the  founding  of  the  Academy  in  1863,  Bache 
had  revised  his  will,  leaving  his  estate  vested  in  the  Academy,  which  he 
believed  to  be  his  most  enduring  achievement.  The  will  named  the 
Academy  trustee  of  the  estate,  which  was  to  be  administered  by  the 
same  board  consisting  of  Henry,  Agassiz,  and  Peirce.** 

Bache's  intentions  were  clear.  When  the  incorporators  of  the 
Academv  were  selected.  Bache  had  sought  working  scientists  in  the 
armed  services  and  in  federal  agencies  who  would  both  strengthen 
science  and  elevate  its  role  in  the  government.  But  he  knew  that 
unless  the  Academs  could  itself  promote  worttiy  research  bv  actively 
supporting  it,  the  wider  influence  and  effectiveness  of  the  institution 
would  be  jeopardized.  His  bequest  and  his  choice  of  administrators 
declared  his  aims  and  his  hopes  for  the  future  of  the  Academy. 

In  the  afternoon  of  the  first  day,  proceeding  with  the  principal 
order  of  business,  the  selection  of  a  new  Pr^ident,  each  of  the 
members  present  submitted  names  for  the  office.  The  tally  showed 
Henry  with  9  votes,  Peirce  9,  Agassiz  6,  Chauvenet  6,  Dana  5, 
F.  A.  P.  Barnard  3,  Rutherfurd  s,  new  member  Gen.  M.  C.  Meigs  of 

Fxir  ui  rrnm  the  will . . .  March  18.  i86i  Codicil.  July  15.  1863."  nas. if imiMf 

Report  Jut  1867,  pp.  10-I8. 

In  187 1 .  a  >  ear  «fk«r  Mrs.  Bathers  death,  the  executon  turned  over  to  the  Academy 

the  sum  of  $40,515.07.  yielding  an  annual  income  of  approximately  $8,500  (inidaOy, 
$2423  in  gold  and  $i6a  in  paper).  Sec  "Minutes  of  the  .Xiadcnn."  .August  1871.  pp. 
348-351;  April  1873,  p  407;  True,  A  History  of  Uu  Fmt  Half-Cmtury  <^  the  Natumai 
Academy  of  Sciences,  pp.  33-34. 
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the  Corps  of  Engineers  «,  Gibbss,  and  B.  A.  Gould  and  Rood  i  each. 
At  once,  the  ''Minutes**  noted,  "Mr.  Henry  positively  declined  the 
nomination,**  as  did  Agassiz  a  moment  later.  The  next  day  Henry 
reiterated  ins  refusal  and  resigned  as  Vice-President  as  well,  in  order 

to  permit  elections  to  both  of  the  high  offices.  When  the  sesnons 
ended,  it  had  been  agreed  to  delay  further  balloting  until  the  January 
1868  meeting.** 

Over  the  next  several  months  Pcircc  became  the  leading  candidate 
for  the  presidency,  and  Henry  reported  "considerable  unpleasant 
feeling  among  our  friends  in  ("atnbridge. "  Any  tension  within  the 
Academy  was  relieved  at  the  meeting  in  January  1868,  however.  With 
a  single  vote  for  Agassiz.  that  of  Joseph  Henry,  Henry  was  unani- 
mously elected  to  the  presidency,  and  William  Chauvenet  to  the 
vice-presidency.** 


••"Minuies  of  the  Academy,"  August  1867,  pp.  sio-aii,  884-8x5. 

^  HeiuT  to  Barnard,  October  9, 1867  (|btqib  Henry  hpen,  SmWuonfam  Imtitutioo 

Archives);  "Minutes  of  the  Academy,"  Januan-  1868.  p.  S41. 

S\m\  Hi-nrv'  wrole  in  hrr  dian-:  "jan.  2^(1  Thurs  ;i  rainv  dav.  .  .  .  Whilf  (Prof. 
Aga&suj  was  here.  Dr.  Gould  came  in  &  lold  us  Father  had  been  elected  President  of  the 
AcMiciny.Tlieelcction  was  unaniimMU»onif  one  vole  for  you.  Prof.  A.,  nid  Dr.  GouU. 
Yes,  nid  Prof.  A.,  I  had  only  one  vole  wh.  probably  came  from  the  Prof,  as  he  «p«Nlld 
not  vote  for  himself.  Father  has  rome  home  tired.  He  has  arreptcd  the  Presidency  as 
the  V04C  was  so  unanimous"  L"Diary  of  Mary  Henry,  1S64-  i86tt,"  (Smithsonian  Iiutitu- 
lion  Avdiivca^li 


Postbellum  Years 

and  the  Crisis 
within  tlie  Academy 


JOSEPH  HENRY  (1868-1878) 


To  honor  Badie,  his  oldest  and  doocst  friend,  and  to  preserve  die 
Academy,  as  he  had  promised  him,  Henry  assented  to  Ids  election  to 
the  presidency.  **!  accepted  the  office  with  reluctance  and  soUdtude,** 

he  wrote  in  his  journal  that  day.  "The  Academy  is  by  no  means 
popular,  but  I  hope  with  judicious  direction  [a  favorite  phrase  of 
fiache]  it  may  be  rendered  useful."  And  to  Asa  Gray  at  Cambridge 
he  wrote: 

I  very  reluciandy  accepted  the  office  of  Prcsideiit  and  I  was  principally 
induced  to  do  so  at  the  earnest  solicitation  of  Mrs.  Badie,  who  since  her 

husband  was  first  president,  and  because  his  fortune  after  her  death  will  be 

under  the  rare  of  the  Academy,  is  exceediiiglv  anxious  that  it  sliould  be 
perpt-tuated.  ...  [I  am]  far  from  desiring  that  it  should  expire  in  my  arms; 
but  how  to  preserve  its  life  and  render  it  useful  is  a  diflerent  problem.' 

'  "Daily  Journal  for  1868,"  Januarv  23,  1868  (Joseph  Henry  Papers,  Smithsonian 
Institution  Archives);  Henry  to  Gray.  July  8,  1868,  quoted  in  A.  Hunter  Dupree,  "The 
Founding  of  the  National  Academy  of  $cicnoe»— A  Rcinterpreutioa,''  American  Philo- 
taphical  Sodety,  PmttAtgt  101 :498  (October  1957). 

100 
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Joseph  Henry.  President  of  ihe 
Academy.  1868-1878  (From 
ihc  archives  of  the  Academy). 


Henry  was  fully  aware  that  Bathe's  bequest  provided  a  much- 
needed  assurance  of  the  Academy's  survival.'  Without  funds  other 
than  a  five-dollar  assessment  of  members'  and  the  voluntary  contribu- 
tions they  made  from  time  to  time,  the  Academy  had  barely  managed 
10  publish  Annual  that  year  and  two  years  earlier  its  first  volume  of 
members'  papers  as  Memoirs,  the  latter  distributed  by  the  Smithso- 
nian.* Besides  these  publications,  the  Academy  had  to  support  worthy 
research  that  neither  the  government  nor  the  universities  would 
undertake,  and  so  sustain  the  interest  of  the  members  in  the 
Academy.  And  Henry  knew  that  probably  only  he  had  the  strength 
and  will  to  hold  the  Academy  together  and  to  be  the  intellectual 

•  A  sentence  in  Henry's  hand  added  to  the  journal  entry  of  Januan  23.  1868.  and  dated 
simply  "February  1870,"  observed  that  the  Academy,  now  heir  to  Bache's  estate,  "will 
on  this  account  have  a  permanency  which  without  this  could  not  be  expected." 
•Membership  dues  remained  five  dollars  until  1921-1922.  when  they  became  ten 
dollars,  as  they  are  at  present. 

*  NAS.  Annual  Report  for  1867.  p.  7.  Three  Annxials.  with  some  of  the  functions  of  the 
Annual  Report  and  the  later  Bwgraphual  Memoirs,  were  published  in  Cambridge  in  1865, 

1866.  and  1867,  at  the  expense  of  individual  members.  After  Henry's  Annual  Report  for 

1867.  no  more  were  published  until  that  for  1878. 
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catalyst  to  give  it  a  shape  and  characier  transcending  ihe  single 

obligation  (  ailed  for  in  its  charter. 

The  very  founding  of  the  Academy  had,  he  felt,  been  an  extraordi- 
nary achievement.  As  he  said  in  his  first  Annual  Report: 

The  CM^nizaiion  of  this  academy  may  be  hailed  as  marking  an  epoch  in  the 
history  of  philosophical  opinions  in  our  coiintr).  It  is  the  first  recognition 
by  our  government  of  the  imix)rtance  of  abstract  science  as  an  eisenual 
element  ol  menul  and  inaierial  progress. .  . . 

He  dwelt  on  the  number  of  new  members  in  the  past  several  years 
and  upon  the  more  rigorous  standards  of  selection  by  which  he  in- 
tended to  assure  the  future  of  the  Academy.  Although  nowhere 
stated  in  iu  charter,  Henry  declared, 

li  was  implied  in  the  organi/aiiun  oi  such  a  body  that  it  should  be  exclusively 
ccmiposed  of  men  distinguished  for  miginal  research,  and  that  to  be  chosen 
one  of  its  members  would  be  considered  a  high  honor,  and  consequently  a 
stimulus  to  scientiflc  labor,  and  that  no  one  would  be  elected  into  it  who  had 
not  earfied  the  distinction  by  actual  discoveries  enlarging  the  field  of  human 
knowledge. 

Moreover*  said  Henry, 

in  an  association  of  persons  selected  on  ;u(oiint  of  their  attainments  in 
science,  proud  of  the  distinction  ((niferred  b\  such  seltH  lion,  and  jealous  of 
the  reputation  of  the  society,  from  wluch  the)  derive  then  fionor.  they  will  be 
exceedingly  careful  to  admit  no  one  into  fellowship  vnih.  them  of  whcrni  a 
suspicion  of  [iiKompetence  or  pecuniary  concern)  is  entertained,  and  it  would 
be  one  of  the  special  grounds  of  expidsion  should  any  member  be  fbtuid 
guilty  of  such  practices.* 

Then,  perhaps  to  justifv  these  stricluies,  Heniv  continued  with  a 
personal  essav— of  w  hich  he  was  a  lifelong  master — c^n  the  necessity  of 
stimulating  scientific  discovery  in  order  that  mankind  might  perceive 
mote  fully  the  natural  forces  on  which  the  future  of  civilization 
depends.  Unlike  governments  in  Europe,  the  United  States  did  noth- 
ing to  stimulate  sdendfic  pursuits  by  conferring  honors  upon  those 
making  new  discoveries  in  natural  laws  or  performing  original  re* 
search.  This  the  Academy  could  do  and  woidd  do. 

Henry's  report  tiuned  next  to  the  afGurs  of  the  Academy.  He  had 
to  announce  the  death  since  its  founding  of  eight  of  the  incorporators 

*  MAS.  Aimmt  Rtpmt  fur  1967,  pp.  1-4. 
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and  the  resignation  of  eleven.^  Although  new  members  had  been 
elected  promptly,  attendance  at  the  meetings  continued  sparse,  since 
many  members  could  not  afford  the  travel  expense  on  their  profes- 
sional salaries.  Congress  had  made  no  provisions  to  sustain  the 
Academy  it  had  created,  and  Henry,  with  increasing  dismay,  saw  the 
Treasurer's  report  grow  progressively  grave.' 

Nor  would  Bache*s  bequest  to  the  Academy,  when  it  came  in  1871, 
or  any  subsequent  bequest  in  that  century,  provide  working  funds; 
and  Henry  in  his  first  report  to  Congress,  ventured  to  asli  for  a  small 
appropriation  **for  the  expense  of  their  annual  meetings,  by  which  a 
full  attendance  could  be  secured.**  It  was  not  then  or  later  granted. 

The  annual  meeting  at  Northampton,  Massachusetts,  in  August 
1868  "went  off  very  pleasantly . . .  though  the  attendance  was  small," 
Henry  reported,  and  was  composed  principally  of  members  of  the 
Academy  and  their  ladies,  with  several  invited  guests.  They  listened  to 


*  Ihifi  .  p  ()  Thf  (lf{  cased  ue  re  Huhlwrd,  Tollcii.  Hit(  huKk,  .Silliman.  Sr..  Gilliss.  A.  A. 
Gould,  and  must  receiuly  Bache  and  John  Alexander.  Eleven  of  the  incorporators  lived 
HMO  the  i87o«:  thirteen  into  the  i88os;  and  twelve  until  the  last  decade.  Only  three  saw 
the  tiventicch  century:  Fairman  Rogen  fiving  until  1900,  Peier  Ledey  until  1903,  and 
Wolcott  Gibbs  until  1908. 

Aitiiallv.  there  had  been  onlv  ten  resij^iiations.  HenrN  had  incorrectly  included 
among  ihem  Dana,  who  had  resigned  the  ;Ke-pre$idcnty  in  1865,  but  not  his  member- 
•hip  in  the  Academy.  The  mignatiom,  in  addition  to  the  refusal  of  Dahlgren  and 
Boyden  to  be  incorporators,  were  those  of  Wvman  in  1865:  R.  E.  Rogers.  W.  B.  Rogers, 
and  Lridv  in  1866;  and  I-ongstreih.  Asa  Grav.  Fngelmann.  and  jarcd  P.  Kirtland, 
Professor  Emeritus  of  Cleveland  Medical  College,  in  1867.  Most  oi  those  who  resigned 
for  reasons  of  age,  dittance  from  the  meetings,  or  personal  drcumstaiwet  were  mKle 
honorary  memben  of  the  Academy. 

'  The  first  balance  sheet,  on  August  3.  1864  ("Minutes  of  the  Academy."  August  1864, 
p.  71).  showed  the  annual  lax  and  contributions  from  members  totaling  $1,655.70 
distributed  as  follows: 


Annual  Tax 

230.00 

Expended 

877.20 

Contributions 

1.425.70 

Due 

550.00 

Cash 

228.50 

11.655.70 

$1,655.70 

Cash 

228  'iO 

Stationer^' 

32.73 

Bache 

300.00 

Printing 

59.00 

F.  Rogers 

250.00 

Copying 

165.62 

Meetings 

59.55 

Travel 

582.50 

1  778.50 

$  877.20 
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Henry's  culogv  on  Bache;*  attended  the  readings  of  scienti fu  papers; 
and  at  the  end  of  the  session  they  heard  Henry  amiounce  that  the 
next  assembly,  in  Washington,  would  be  held  in  April,  "a  much  more 
pleasant  time,"  and  a  month  more  conducive  lo  aiiendance  than 
either  January  or  August.* 

Despite  his  unanimous  election,  Henry's  term  as  President,  like  the 
decade  in  the  nation,  was  not  to  be  a  happy  one.  The  turmoil  of 
Reconstruction — apolitical,  social,  and  economic— after  the  long,  bitter 
war,  was  felt  in  every  state  and  territory,  and  in  every  home.  With 
Andrew  Johnson,  then  Ulysses  S.  Grant,  in  the  White  House,  and  with 
a  pliable  Congress,  an  unrestrained  nation  began  the  "rehabilitation" 
of  the  devastated  South  and  the  conquest  and  exploitation  of  the 
West.  The  decade  saw  a  new  tide  of  immigrants  arrive,  and  witnessed 
an  org>'  of  expan.sion  and  speculation  that  ended  with  the  panic  of 
1873  and  a  four-year  depression.  It  was  an  age  of  empire  builders — in 
railroads,  industry,  wheat,  cattle,  and  oil — of  combinations  and  trusts 
that  concentrated  the  resources  and  (ommodities  of  the  nation  in  the 
hands  of  a  few,  and  of  political  rings,  hke  Boss  Tweed's  in  New  York, 
that  picked  the  pockets  of  the  cities. 

In  their  preoccupation  with  politics  and  with  the  restoration  of 
order  in  the  nation,  neither  the  White  House  nor  Executive  Depart- 
ment heads  gave  thought  to  any  need  for  scientific  counsel  When, 
following  a  single  request  to  the  Academy  in  1867,  for  a  study  of  the 
galvanic  action  associated  with  zinc-coated  iron,  the  next  two  years 
passed  without  another  call,  some  members  questioned  the 
Academy*s  usefulness  to  the  govemmenL 


In  (he  ac  count  on  January  82,  1868  ("Minutes  of  the  Academy.'*  p.  143),  a  "balance"  was 
possible  only  with  a  loan  from  Fairman  Rogers,  the  I'reasurer: 


Cuh  IhiIwucp 

1 1.30 

Copying 

117^ 

Annual  tax 

155.00 

Meetings 

6.00 

Contributions 

273.00 

Printing 

267.77 

Treasurer 

Diplooutt 

600.00 

advanced 

600.00 

Stationery 

S.45 

From  sale  of 

Returned  to 

Annual  to 

Treasurer 

lUO.OO 

Snuthsonian 

150.00 

Cash  on  hand 

94.79 

$1,189.30 

$1,189.S0 

•  For  Henry's  tribute  to  his  friend,  see  "F.ulogy  on  Professor  Alexander  Dallas  Bacbe,** 

Smithsonian  Institution, /Innuo/  Repvrt  Jor  1S70.  pp.  gi-io8. 

'Henry  to  Mrs.  Henry.  August  a6.  1868  ("Harriet  Henry,  1825-1878.**  Smithsonian 
Insdiuiaon  Ardiivet);  Henry  to  Aia  Cray.  Augost  go^  1868  (Joaeph  Henry  Papers, 
Smithsonian  Institution  Archives). 
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Crisis  tuUhm  the  Academy 

1  he  resliveness  in  the  Academy,  reflected  in  tlie  ei  raiic  aitendancc  at 
meetings,  was  of  long  standing.  Its  causes  were  several:  the  difliciilty 
of  meeting  in  Washington;  the  disaffection  of  some  members  with  the 
hyperactive  Agassiz;  the  paucity  of  requests  from  the  government, 
particubirly  for  its  naturalists;  and,  finally,  the  complete  cessation  of 
requests.  In  the  spring  of  1869,  a  wave  of  resignations  came  as 
incorporators  Caswell,  Frazer,  and  Winlock  and  new  member  John  C. 
Dalton  resigned  from  the  Academy.'** 

Their  action  may  have  set  in  train  the  movement  that  apparently 
began  to  take  shape  sometime  that  autumn  to  dissolve  the  Academy. 
It  coincided  with  the  temporary  loss  of  Louis  Agassiz  to  the  Clam- 
bridge  group,  which  consisted  of  Peirce,  B.  A.  Gould.  I  hcodore 
Strong,  and  Wolcott  Gibbs.  Louis  Agassiz  was  their  leader — their 
"steam  engine,"  as  Alexander  Agassiz  called  his  lather.  He  had 
suffered  a  cerebral  hemorrhage,  from  which  he  did  not  fully  recover 
for  more  than  a  year. 

It  is  probable  that  less  than  a  week  before  the  annual  meeting  in 
April  1870,  Henry  heard  of  the  move  to  dissolve  the  Academy.  Who 
its  authors  were  or  their  numbers  cannot  be  determined,  since  no 
direct  evidence  exists.  The  only  dues  are  a  copy  of  a  draft  letter, 
datelined  from  the  Smithsonian  on  April  6,  1 870,  which  called  for  "a 
meeting  of  the  Washington  members  of  the  National  Academy  of 
Sciences  at  the  Institution  tomorrow  (Thursday)  evening  at  7  o'clock 
to  confer  on  matters  connected  with  the  future  of  the  socieiv,"  and  an 
undated  draft  petition  on  foolscap.  The  petition  declared  that  despite 
the  many  services  rendered  bv  the  Academy  to  government  agencies 
since  its  founding,  and  the  savings  to  the  government  thus  effected, 

for  some  years  past,  though  investigations  in  matters  requiring  the  apf^ica- 
lion  of  various  branches  of  science  have  been  ordered  by  the  different 
Departments,  the  counsel  of  the  Academy  has  not  been  asked. 

"Simon  Newromb.  in  Remmv.rrnrf'.  of  an  Astronomrr  (Bfwton:  Houghton  Mifflin  Co., 
1903)1  P'  851,  said  the  resignations  were  not  acknowledged,  and  the  Academy  Proceed- 
mp  of  April  187 1  (pp.'82-84)  show  Dalton  and  Winlock  still  members  and  Caswell  and 
Fraaerinade  honorary  members,  note:  The  tingle  volume  of Prvr«miMgs.  in  three  parts 
puhHdlcd  in  1877.  1884,  and  1895.  spanning  the  period  1863-1894.  is  largely  a 
redaction  of  the  "Minutes"  of  meetings  and,  to  some  t  xicni,  the  Annual  Rrport.  It  is 
valuable  for  the  years  when  no  Annual  Report  was  publisihed.  See  below,  p.  115.  The 
functMNiB  of  the  Anmiti  and  the  FncttJ&np  nvere  subsumed  in  the  continuing  "Min- 
utes." the  Ammtal  Reportt,  and  the  Academy's  Biegnpkieai  Mmairs,  the  first  volume  of 
the  latter  appearing  in  1877. 
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The  chief  object  of  the  existence  of  the  Academy  has  thus  been  defeated. 
The  meetings  have  become  merely  annual  or  semi-annual  assemblages  ot 
persons  eminent  for  their  scientific  attainments,  but  ill  able  to  afford  either 
the  time  or  money  requisite  for  attendance,  and  when  thus  assembled,  nothing 
more  is  done  than  would  be  dcnie  in  an  ordinary  meeting  of  a  learned  society. 

Under  these  circumstances,  the  subscribers,  members  of  the  Academy, 
original  8c  elected,  but  who  took  no  part  in  forming  the  original  plan  of 
organization,  take  dlis  occasion  to  express  their  opinion:  i.  That  the  Academy 

has  ceased  to  be  capable  of  proletting  the  st  ientific  interests  of  the  nation. 
2.  That  its  cxistciuf  as  an  ordinarv  learned  Society,  for  the  reading  of 
memoirs  &  election  ol  members,  is  unnecessary.*' 

Simon  Newcomb,  elected  to  the  Academy  the  year  before,  later 
recalled  the  crisis.  He  had  made  the  acquaintance  of  Joseph  Henry  on 
his  first  visit  to  Washington  in  1856  when  he  was  twenty-one,  and 
through  him  had  found  a  place  in  the  office  of  Professor  WinkxJi's 
Nauiieal  Almanae  in  Cambridge.  He  had  obtained  his  Doctor  of 
Sdence  at  the  Lawrence  Scientific  School  in  1858,  and  three  years 
later,  with  references  from  Commander  Davis.  Benjamin  Peirce.  B.  A. 
Gould,  and  Henry,  received  a  commission  in  the  U.S.  Navy  as  Profes- 
sor of  Mathematics  at  the  Naval  Observatory  in  Washington."  He 
became  one  of  the  most  distinguished  and  articulate  scientists  of  the 
ccnturv  and  Henry's  close  friend  antl  iiitiiiiate. 

Describing  himself  as  "a  repository  of  desultory  information  on  the 
subject,"  Neucomb  later  wrote  that  over  the  seven  years  since  the 
founding  of  the  Academy  ii  had  become 

increasingly  doubtful  whether  the  organiiation  would  not  be  abandoned. 

Several  of  the  most  eminent  members  tfK>k  no  interest  whatever  in  the 
academy — did  not  attend  the  meetings  \nii  did  lender  their  resignations, 
which,  however,  weie  not  accepted.  1  his  went  on  at  such  a  rate  that,  in  1870. 
to  avoid  a  threatened  dissolution,  a  radical  change  was  made  in  the  constitu- 
tion. Congress  was  asked  to  remove  the  restriction  upon  the  number  of 
members,  which  it  promptly  did. . . .  [Classes  and  sections  were  entirely 
abandoned],  the  method  of  election  was  simplified. . . .  [and  the]  members 
formed  but  a  single  body.*' 

"  Miic.  am.  "Natioml  Academy  of  Sdences,**  SmitiiMniian  Imtituiioii  Archives  (copy  ui 
NAs  Arrhtves:  Members:  J.  Henry);  Henry.  "Daily  Joumal  for  1870."  entry  for  April  7, 

confirms  the  draft  letter. 

Besides  S.  .Ncwcomb  and  F.  B.  Meek,  elected  the  year  before.  Academy  members 
then  residing  in  Waihtngion  were  Henry.  Baird.  J.  H.  C.  CofHn,  Davis,  WiDiaro  Ferrel, 
Hilgard.  A.  A.  Humphreys,  M.  C.  Meigs,  and  Saxton. 
•»  Newcomb,  Reminutenfes,  pp.  56  ff..  97  ff.,  258. 
**  Newcomb,  Amtfiifcmrcs,  pp.  249,  851-858. 
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As  the  dme  for  the  April  1870  meeting  approached,  Henry  found 
himself  confronted  with  two  crises:  the  petition  seeking  to  dissolve  the 
Academy  altogether,  and  the  threat  of  the  establishment  in  Washing- 
ton of  a  new  academy  to  be  organized  by  John  William  Draper,  with 
the  avowed  intention  of  supplanting  the  National  Academy  as  a 
scientific  adviser  to  the  government. 

At  the  April  1870  meeting,  on  Hilgard's  recommendation,  Henry 
dealt  with  the  latter  threat  bv  appointing  a  committee  under  Rulher- 
furd,  with  himself  as  a  memlxT,  to  protest  recognition  bv  Congress  of 
another  academy  having  the  same  "purpose  and  oftkial  duties  al- 
ready imposed  upon  this  Academy."  But  the  next  day,  on  Rulher- 
furd's  recommendation,  he  discharged  the  committee.  Draper's 
academy  disbanded  a  year  or  two  later.** 

The  rival  academy,  and  the  long-discussed  question  of  the  seat  of 
the  National  Academy,  had  led  Henry  the  month  before  to  write  some 
of  the  senior  members  asking  their  counsel  and  telling  them  of  his 
intention  of  holding  more  frequent  meetings  with  the  members 
residing  in  Washington.  He  had  been  reassured  by  Asa  Gray's  reply: 

Fix  your  National  Academy  of  Sciences,  of  which  you  are  ihc  worthy  head,  at 
Washington,  [and]  not  only  hold  all  your  meetings  there  but  elect  in  aH  your 
men  youi^  &  M.  Make  it  the  Academy  at  the  seat  of  Govenuneni— therefore 
National.  Relegate  those  living  at  a  great  distance  and  not  in  U.S.  Science  to 

the  position  of  corresponding  members.  Then  your  academy  will  be  a 
welcome  associate  of  (thcl  Amer.  Phil.  Soc  ..  Ainei  .  Acad.  Arts  &  Sc  iences  &:c, 
and  not  (udipy  a  position  which  is  somewhat  offensive,  or  would  be  if  its 
former  assumptions  could  be  made  realities.  Then  you  need  not  fear  the  new 
pretender  [i.e.,  Draper*s  academy]  at  all." 

The  question  was  settled  early  at  the  April  1870  meeting,  when 
Henry  won  the  vote  of  the  Council  and  the  approval  of  the  members 
to  declare  the  city  of  Washington  the  seal  of  the  Academy.'^  The 


**  "Mnutes  or  the  Academy."  Apiril  1870,  pp.  30H-309,  311. 

The  plan  of  Draper's  acadt-mv  appears  in  Th>'  Ammmti  Union  Actulcmy  of  l.itrrature, 
Scunce  and  Art:  Constitution  and  By^am{VllMhmglol^:  1869).  Its  brief  history  was  noted  by 
Newoomb  in  North  Amtrkan  Rtmm  li9:S00-301  (1874)  Remnisunces,  pp. 

S5i*S5S-  An  cxceUeDt  chemist  and  intellectual  hiMorian.  John  W.  Draper  and  hk  ton 
M<-iir\  were  elected  to  the  National  Academy  in  1877.  For  the  subsequent  fund  that 
Draper  bequeathed  to  the  Academy,       Annual  Report  for  1915,  pp.  19-20. 
•*  Aba  Gray  to  Henry,  March  aj,  1870  (copy  in  nas  Archives:  Members:  J.  Henry). 
**  "Minutes  of  the  Academy,"  AprO  1870,  pp.  516-317. 

Although  the  Council  voted  for  both  die  yearly  meetings  in  Washington.  Henry 
wanted  only  one  there.  The  1H72  amendment  to  the  Constitution  named  April  only.  A 
subsequent  amendment,  however,  made  possible  three  sessions,  which  were  held 
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Council  also  agreed,  Henry  reported,  to  an  amendment  to  the  Con- 
stitution, recommended  by  Peirce  and  J.  H.  C.  Coffin,  permitting  the 
elecdon  of  fifty  American  associates  to  the  Academy.  A  proposal  by 
Hilgard  to  allow  the  assignment  of  the  associates  to  dasses  and 
sections  was,  however,  tabled.  It  was  withdrawn  the  next  day  when 
Henry  accepted  Rutherfurd's  proposal,  adopted  "with  no  vote  in  the 
negative."  that  the  President  submit  a  memorial  to  Congress  asking 
for  the  removal  from  the  c  harter  of  the  restriction  on  the  number  of 
members.  Presented  to  Congress  by  Senator  Wilson  after  the  meeting, 
the  amending  act  was  passed  on  July  14  that  vear." 

Another  amendment  retonnncnded  at  that  meeting  was  a  change 
in  the  oath  administered  to  new  members,  substituting  an  oath  to 
support  the  Constitution  of  the  United  States  for  the  Senate  oath  of 
fealty.  This  proposal  was  not  adopted,  however,  and  the  revised 
Consdtudon  simply  omitted  any  reference  to  an  oath.** 

The  nature  of  the  discussion  and  of  the  proposals  made  during  the 
last  day  of  the  meeting  can  only  be  determined  from  subsequent  notes 
and  events.'*  Thus  it  is  known  that  Henry,  acceding  to  the  wishes  of 
the  members,  agreed  to  the  abolishment  of  dasses  and  sections  in  the 


annually  from  1H80  to  ihc  end  of  thv  (fntur\:  the  annual  nu-cting  in  Washington  in 
April,  and  both  ihc  scieniiik  and  business  sessions  in  Novctnbct ,  usually  in  New  York. 
•'"Minutes  of  the  AcsKlemy,"  April  1870.  pp  3i<>-3i7,  319. 

A  manuscript  "letter  report"  to  Congress,  addressed  to  Schuvier  Colfax,  Vke- 
President  of  the  I'nitcd  Stales  atul  President  of  the  Senate,  and  dated  May  15.  1870, 
dealt  principally  with  a  memorial  that  the  Academy  pbnned  to  present  to  Congress  to 
remove  the  limitation  on  the  number  of  members.  Experience  had  proved  fifty  **to  be 
inoonveniendy  small,  in  consequence  of  the  tndely  separated  localities  where  the 
members  reside,  rendering  their  attendance  at  meetings  diffit  ult  and  expensive  and 
their  aK>{>eration  on  committees  ineonvenietil.  .  .  .  The  Academv  therefore  deemed  it 
better  to  rely  upon  the  natural  limitation  resulting  from  the  conditions  of  valuable 
service  to  science  attached  to  the  candidacy  for  membership,  than  to  fix  the  number 
absolutely  by  enactment"  (attai  hed  to  letter.  J.  E.  Hilgard  to  Henry.  December  t,  1871, 
in  NAS  .\rc  hives:  c:ongrfss:  Bills:  Rem(»ving  Limitation  .  :  1 870)  Only  two  or  three  of 
these  "letter  reports"  that  Henry  made  to  Colfax,  in  lieu  of  the  Annual  Report  to 
Congress  prescribed  in  the  Academy  Constitution  (Article  IV,  Section  6),  have  been 
found. 

'•  "Minutes  of  the  Academy,"  April  1870.  pp.  3i()-32o;  April  1872,  p.  373. 

AUhi»ugh  pages  33o-34r»  of  the  ".Minutes,"  iollowing  the  stientifu  session  on  the 
morning  of  April  16,  are  bbnk,  they  may  have  been  reserved  for  Henry's  closing 
address,  as  well  as  the  other  matters  implied  here. 

In  his  journal  that  day  Henry  noted  that  he  had  read  his  address  at  thai  session  and 
then  added,  "The  remarks  of  Proff  ssor  Peirte  gave  nie  miirh  surprise  He  declared 
that  all  societies  were  of  little  value  and  that  the  academy  could  do  no  good."  And  below 
that,  "The  general  lopinion.  J  was  that  nothing  lould  be  looked  [for]  from  Congress" 
(Joseph  Henry  Papers,  Smithsonian  Institution  Archhrcs). 
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Academy,  ending  nominations  for  membership  by  the  sections,  which 
some  felt  enabled  weighted  sections  to  perpetuate  their  majorides.  It 

was  agreed  that  this  would  become  effective  two  years  hence,  when  an 
extensive  revision  of  the  Constitution  and  Bylaws  would  be  presented 
to  the  Academy. 

Since  none  of  these  changes  altci  t  cl  in  any  way  the  cliaracter  or 
functions  ot  the  Academy,  Heniy  assented  to  them;  and  before  the 
session  ended  he  appointed  a  committee  to  prepare  the  necessary 
revisions  in  the  Constitution  and  Bylaws  of  the  Academy.  One  change 
chat  may  have  been  discussed  but  not  recorded  in  the  **Minute8**  was 
certainly  Henry*s.  The  original  Constitution  required  only  that  nomi- 
nations of  proposed  members  indude  **a  discussion  of  their  qiulifica- 
tions.**  After  187s,  it  stated  that  nominations  must  **be  accompanied 
by  a  written  list  of  the  original  works  of  the  nominee."  The  extensively 
revised  Constitution  was  unanimously  adopted  at  the  meeting  of 
April  17.  1H72 

With  the  Acadeniv  out  of  danger  for  the  lime  being,  Henry  sailed 
for  Kngland  in  June  1870,  taking  his  daughter  Mary  with  him.  The 
Regents  of  the  Smilhs{)nian  had  earher  received  a  request  from  the 
English  Government  Scientific  (-ommission.  recently  appointed  by 
Parliament  to  inquire  into  the  slate  of  science  in  Great  Britain.  The 
Commission  had  asked  for  information  on  the  operations  of  the 
Smithsonian,  on  education  in  the  United  States,  and  on  opportunities 
for  scientists  in  this  country.  An  extract  in  Henry's  Locked  Book 
indicates  that  his  trip  had  been  urged  on  the  Regents  by  some  of 
Henry*s  friends  to  enable  him  to  recover  from  a  period  of  exhaiustion 
and  illness.  The  Regents  responded  by  granting  Henry  three  to  six 
months'  leave  and  $2,000  for  expenses.  Free  passage  had  been 
offered  by  the  Cunard  and  Bremen  Lines. 

Later  that  month,  Henry  testified  before  the  Commission,  which 
consisted  largely  of  members  of  the  Royal  ScKietv.  He  told  of  his  early 
plans  for  bringing  originai  researchers  into  the  Smithsonian  labora- 

"NM,  Fmtedmgs,  April  1872.  pp.  85-93;  Frederick  True,  A  Huktry  ^  the  Fint 
H^-Ctmmy  tf  fkt  NaUomat  Aemimf  tf  Sekuca,  JS63^19I3  (Washingloii:  1913), 

PP  37-39 

Original  research  as  the  criterion  lor  nienilx^rship  in  the  Academy  first  appeared  in 
the  new  Coiisiituiiun  adopted  in  187a.  See  sas.  Annual  Report  for  1878,  p.  15,  when 
pMhlicarion  of  diat  report  was  resumed  foOowing  Henry's  death.  See  alio  Tk*  Smh 
C0»UmtUlAmu»maa)rt«fAeN«lim^  1863-1913  (Wadungton:  1913). 

p.  1 

Interesungl) .  in  1873  Henry  ceased  to  prelate  ihe  Annual  Refiort  of  the  Snuihsonian 
with  his  Tragrarome  of  OrganiiatioD.'*  whidi  called  for  the  stimulaiioa  of  "original 
researches"  as  a  principal  objective  of  the  Institution.  See  Chapter  a.  pp.  31-s* 
note  44. 
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lories,  only  to  abandon  the  project  for  lack  of  funds.  Instead,  he  said, 
the  Institution  had  become  largely  a  repository  for  collections  in 
natural  history — a  museum.  During  the  extensive  questioning  on  the 
condition  of  science  in  the  United  Slates,  Henry  found  he  had  little  lo 
contribute  to  the  Commission's  own  considerable  knowledge  of 
science  education  in  America  or  the  opportunities  for  its  scientists.  In 
his  only  references  to  the  Academy,  he  made  much  of  Bache^s 
bequest,  Ekening  it  to  that  of  James  Smithson;  and,  in  reply  to  a  direa 
quesdon,  he  told  the  Commission  that  the  Academy  had  received  no 
ftinds  from  Congress  since  its  founding,  except  |6oo  for  the  publica- 
tion of  the  first  volume  of  its  transactions." 

Henry  arrived  back  in  New  York  in  October  1870,  in  time  for  the 
meeting  of  the  Academy  in  Washington.  It  was  not  held,  however, 
possibly  because  few  members  in  the  universities  could  leave  their 
classes  at  that  lime  of  the  vear." 

In  a  letter  to  Ilenrv  in  December  1870,  Agassiz  reported  his  steady 
but  perversely  slow  recovery  from  his  stroke.  Henry  had  written  to 
him  in  the  spring  about  making  Washington  the  seat  of  the  Academv 
and  to  ask  for  liis  c(K)peration  in  healing  the  estrangement  within 
the  Academy.  Agassiz's  reply,  with  its  unconscious  irony,  was 
characteristic: 

I  am  delighted  to  find  that  voii  agree  with  me  as  to  the  necessity  of  Uwking 
very  deliberately  into  the  affairs  ol  the  Academv.  A  better  acquaintance  with 
American  ways  has  satisfied  me  tliai  we  started  on  a  wrong  track;  but  since  we 
have  at  last  got  an  Academy  let  us  make  it  American  as  much  as  we  can  and  try 
to  avcnd  the  natural  domestic  breakers.  I  perceive  some  difficulty  in  your 
sii^tgestion  to  hold  more  frequent  meetings  by  the  members  residing  in 
Washington.  The  natural  sensitiveness  which  I  find  to  be  [extravagant] 
among  my  adopted  fellow  citizens  will  at  once  construe  that  into  an  attempt 
on  the  part  of  the  Washington  memlK'rs  to  rule  and  control  the  Academy.  A 
better  wa\  would  be  to  hold  bimonthly  meetings  in  Washington,  providing  for 
the  travelling  expenses  of  all  who  would  be  present. .  . .  Perhaps  a  subscrip- 
tion might  be  raised  to  that  effect;  or  the  Bache  bequest  might  be  so 

*■  Smithsonian  Institution.  Atumat  Report  for  1869,  p.  89: 1870,  pp.  36.  85;  notes  in 

"Henryana,"  pp.  285.  a86;  "Examination  of  Professor  Henry  by  the  English  Govern- 
ment .Scientific  Commission."  func  28,  1870.  in  William  [.  Rhecs  (erf  ),  Thr  Smithsonian 
InstitiUion:  Journals  of  the  FrocercUngs  of  the  Board  of  Regents,  Reports  of  CommtUers,  Etc. 
((SmMmimhi  Mtsetttamoiu  CoOgOioHs  /9:782. 785. 794.  796  (1879)]. 
**  The  meeting  of  October  1871  was  simibriy  postponed,  when  Henry's  clerk.  John  T. 
Hoover,  reported  that  the  Council,  anticipating  small  attendance,  had  dec  ifird  10  put 
over  until  the  meeting  of  April  187a  business  to  be  transacted  "of  very  great  impor- 
tance" (Hoover  to  Henry,  October  10,  1 87 1 .  in  "National  Academy  of  Sciences  Records, 
1869-1887:  MAS,  Mitcenaneoas  nts  "  Smithionian  Initiitition  Aidiim). 
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applied. .  . .  Anyhow  let  us  avoid  even  the  semblance  of  an  hegemony  in 
Washington." 

Agassi/  was  again  well  enough  to  attend  the  meeting  of  the 
Academy  in  the  spring  of  1871.  the  first  to  be  held  in  the  Smithsonian. 
The  members  met  in  rooms  in  the  west  wing  that  v^ould  be  their 
home  for  the  next  decade.  Thereafter,  with  few  exceptions,  they  met 
in  the  National  Museum,  adjacent  to  the  main  building,  until  the 
Academy  acquired  a  building  of  its  own.  There,  too,  the  Academy 
stored  its  books  and  records  and  from  there  distributed  its  publica- 
tions.** The  accommodation  was  more  than  a  temporizing  expedient; 
it  was  of  great  importance  to  the  Academy,  for  it  gave  it  an  address 
and  a  much  needed  sense  of  place. 

Having  settled  on  a  seat  and  local  habitation  for  the  Academy, 
Henry  appointed  a  series  of  committees  to  raise  funds  to  publish  the 
papers  read  at  the  meetings  and  otherwise  to  "further  the  interests  of 
the  Academy. "  He  sought  also  to  obtain  for  the  Academy  requests 
from  govern iiu  lit  agencies  long  accustomed  to  call  on  the  Smithso- 
nian for  scicniilic  advice. 


The  HaU  Expedition  to  the  Arctic 

At  about  this  time  a  request  from  the  Navy  Department  had  the 
wholly  unanticipated  effect  of  involving  the  Academy  in  one  of  the 
classic  episodes  of  Arctic  adventure  and  tragedy.** 
Capt.  Charles  F.  Hall,  who  had  made  two  previous  trips  to  the 


Hrnr)'s  "Dajiy  Juurtial  lor  1870,"  entry  on  November  30,  notes  a  "long  letter  to  Prof. 
Agnsii  on  the  icademy.**  now  km.  Agnail's  reply,  dated  December  7.  1870, » in  has 
Archives:  Members:  ].  Henr>'. 

•*  Smithsonian  Insiitution,  .-fnniw/  Report  for  IR7 1 .  p  For  the  Academy  move  to  the 
new  U.S.  National  Museum,  sceArtnual  Report jor  1879,  p.  63;  1880,  p.  65;  1881 ,  p.  xii. 

Henry  had  long  made  the  Smithsonian's  scarce  funds  available  for  worthy  researches 
of  Academy  menrisen  and  printed  didr  papers  when  the  Academy  could  not  affoid  to 
do  so.  (Cf.  H.  A.  Newton's  paper  OB  wc^^itt  and  measures  in  1865.)  As  the  Academy 
Proceedings  indicate.  Henry's  successors.  Spenccr  F.  Baird  (1878-1887)  and  Samuel  P. 
Langley  (1887-1906).  continued  this  aid. 

Henry  may  also  have  appointed  a  member  of  his  staff  as  derk  of  the  Academy.  In 
1890  the  derlt  was  C.  W.  Shoemaker  of  the  Smithsonian,  who  served  for  the  next 
eighteen  vears.  See  ''Minutes  of  the  Council."  Novemiier  igo6.  pp.  loa-IO);  MAS, 
••Ledger  Book  No.  4.  1892-1911,"  pp.  ^~S^,passtm 

"Smithsonian  Institution. i^anua/iC^^eff /or  i^7i,  pp.  35-37.  364-387;  nas  Archives: 
Coounittee  on  Fblaris  Expedition:  1870-1877. 
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The  steamer  Po/am  at  the  Washington  Navy  Yard  in  1871  (Photograph  courtesy  the 
Smithsonian  Institution). 


Arctic,  succeeded  in  obtaining  Navy  support  for  a  third  expedition  in 
which  he  hoped  to  reach  the  North  Pole.  An  Act  of  Congress, 
approved  July  12,  1870,  authorized  the  ex|>edition.'*  The  Secretary  of 
the  Navy  issued  detailed  instructions  to  Captain  Hall,  and  to  those 
were  added  an  appendix  from  the  National  Academy  of  Sciences 
outlining  the  scientific  observations  that  were  to  be  made  in  the  course 
of  the  voyage." 

The  steamer  Po/arii,  heavily  reinforced  for  sailing  in  Arctic  waters, 
was  outfitted  and  provisioned  for  a  voyage  of  several  years.  The 
Academy  assigned  three  scientists  to  gather  data  and  make  collections 
of  various  kinds.  Chief  Scientist  was  the  German-born  Dr.  Emil 
Bessels  of  Heidelberg,  who  had  been  scientific  director  of  the  German 
expedition  to  Spitzbergen  and  Novaya  Zemlya  in  1869.  His  assistants 
were  Frederick  Meyer,  also  a  German,  and  the  youthful  Richard 

True,  A  History  of  the  Ftrsi  Half-Century  of  the  National  Academy  of  Sciences,  pp.  39-4 1 . 

"Instructions  for  the  Expedition  toward  the  North  Pole  from  Hon.  Geo.  M.  Robeson, 
Secretary  of  the  Navy.  With  an  Appendix  from  the  National  Academy  of  Sciences" 
(Washington:  Government  Printing  Office,  1871). 
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Bryan,  a  recent  graduate  of  Lafayette  College*  who  was  to  make 
astronomical  observations. 

In  a  letter  to  Secretary  of  the  Navy  George  M.  Robeson,  Henry 
appended  tnttnictioiis  to  the  scientists  whkh  had  been  prepared  by 
the  committee  of  the  Academy » namely:  astronomy,  Simon  Newoomb; 
magnetism,  tides,  etc.,  J.  E.  Hilgard;  meteorology,  Henry;  natural 
history,  S.  F.  Baird;  geology,  F.  B.  Meek;  and  gbiders,  L.  Agassiz. 

The  ship  sailed  for  the  Arctic  on  July  3,  1871.  and  in  August 
reached  its  northernmost  latitude— ^2**  1 1'N.  Tbore  the  increasingly 
severe  weather,  together  with  pressure  from  some  of  the  crew,  forced 
Captain  Hall  to  seek  refuge  in  a  small  bay,  which  he  called  Thank  God 
Harbor.  In  October,  Hall  made  an  overland  sled  trip  of  extreme 
hardship,  returning  to  the  ship  some  two  weeks  later.  Shortly  after  his 
return,  he  became  violently  ill,  and,  after  lingering  for  some  days, 
died.  The  crew  buried  him  in  a  shallow  grave  at  Thank  God  Harbor. 

Without  strong  leadership,  the  expedition  foundered,  and  in  Octo- 
ber 1872,  when  the  ship  appeared  to  be  in  danger  of  breaking  up,  half 
of  the  crew  leapt  onto  kw  floes  taking  stoics  and  provisiou 
while  the  other  half  remained  aboard  the  ship.  Those  on  the  ice  floes 
were  rescued  some  six  months  later  and  returned  to  the  United 
States.  Those  aboard  the  Folorv  were  also  rescued  a  few  months  later 
and  taken  to  England. 

A  Navy  board  of  inquiry,  headed  by  Secretary  Robeson,  conducted 
an  extensive  investigation  into  all  the  circumstances  of  the  disaster, 
especially  the  death  of  Captain  Hall.  After  hearing  testimony  from  all 
the  witnesses,  including  those  who  had  been  returned  from  England, 
the  board  reached  a  verdict  that  Hall  had  died  from  natural  causes.  In 
1968,  however.  Professor  Chauncey  Loomis  of  Dartmouth,  accom- 
panied by  Dr.  Franklin  Padd(K:k,  traveled  to  Thank  God  Harbor  and 
exhumed  Hall's  body.  Dr.  Paddock  conducted  an  autopsy,  the  results 
of  which  indicated  the  possibility  that  Hall  had  been  poisoned.** 

Despite  aD  the  drama  and  excitement  surrounding  this  ill-starred 
expedition  of  the  1870s,  the  Academy  methodically  proceeded  to 
process  the  scientific  data  that  had  been  so  painfully  acquired,  and  on 
March  1,  1S75,  Joseph  Henry  addressed  the  following  letter  to 
Robeson: 

1  have  the  honor  to  submit  herewith,  the  first  volume  of  the  report  of  the 
sdcntific  results  of  the  £x[>edition  to  the  North  Fole,  prepared  by  Dr.  Emil 

"»Doiidd  Jacknn.  "Arctic  MyMety,"*  Ufi  (April  15,  1969).  pp.  66C-78:  Chauncey 
Loomis.  Weird  and  Tragic  Sk$m'.  Ttit  SkKj  tfCkmkt  Fmuk  HmU,  EMpknr  (New  York: 
Alfred  A.  Knt^f,  1971). 


Copyrighted  material 


1 14  /  JOSEPH  HENRY  (1868-1878) 

Bessels.  under  the  direction  of  the  National  Academy  of  Sciences,  in  accor- 
dance with  the  law  of  CongrcM.** 


Dearth  of  Government  Requests 

In  187 1 .  an  Academy  group  under  Henry  wrote  to  a  Senate  commit- 
tee offering  to  make  a  comprehensive  study  of  the  economic  value  of 
American  coab.  The  proposal  went  unheeded,  as  did  others,  includ- 
ing one  two  years  later  recommending  thai  naturalists  accompany  an 
expedition  going  out  to  the  Yellowstone;  a  memorial  to  Congress  in 
1876  offering  to  make  a  study  of  the  ice  fields  in  the  ship  lanes  off 
Newfoundland  and  Labrador;  and  one  proposing  another  study  of 
American  coals.** 

Memorials  to  Congress,  and  the  one  or  two  requests  from  federal 
departments  each  year,  were  not  enough.  Although  the  "Minutes** 
record  full  and  busy  sessions  and  animated  discussions  of  the  scien- 
tific papers  read  at  meetings,  the  lack  of  response  to  his  efforts  greatly 
troubled  Henry,  who  was  trying  to  hold  the  Academy  togethnr.  His 
addresses  at  the  annual  meetings,  **on  the  character  of  the  Sodety^ts 
past  progress  and  future  prospectt,**  and  those  of  which  only  the 
subjects  survive,  "on  its  operations  and  agency  in  devek^iing  and 
advancing  sdence,"  **on  the  affairs  of  the  Academy  and  on  the 
growing  appreciation  of  science  in  the  country/*  and  "on  the  progress 
of  the  Academy  and  its  duties."  may  have  been  to  hearten  the 
membership.  A  fragment  of  an  address  in  Henry's  hand,  possibly  that 
on  the  affairs  of  the  Academy  in  1878,  suggests  the  tenor  of  his 
thoughts: 

Althoim^  the  Academy  has  not  fully  realized  the  hopes  and  expectations 
which  were  entertained  in  relation  to  it  by  those  through  whose  agency  it  ivas 
created,  yet  it  has  survived  its  period  of  inception  and  now  bids  fair  to  have  a 
long  and  imjwrtam  existence.  Though  its  meetings  may  be  far  lx*tween,  yet 
the  influence  it  may  exert  on  the  future  of  our  country  may  not  be  incon- 
qpkuoos  or  unimportant.** 

**  NAS  Archives:  Commiuee  on  Polaris  Expedition:  1870-1877.  Only  one  of  the  three 
vohines  of  obiervaiioiis  «m  pobKihed,  that  on  phyricd  dMenradont,  in  1876  [U.8. 

Navy  Department.  Scient^u  Results  cf  the  UmUd  Statts  Arctic  Expedition,  SUamer  Ptimm, 
vol.  \,  Physical  Observations  (Washinj^on:  Government  Printing  Office.  1876)!. 
■•"Minutes  of  the  Academy,"  April  1873,  pp.  399-400;  October  »87$,  p.  409;  April 
1876.  pp.  474-475;  True*  A  History  of  th»  Ffnt  Half-CerUury  of  fir  NtAmd  Atmhrny  <^ 
Stkmem,  pp.  41^1. 

**Miaddi«M,pfol«lil)rScpiemberi,  i869»  and  Mi  fragment  [187a?],  in  has  Aiduvet: 
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Requests  for  its  services  ceased  almost  entirely  in  the  years  1868- 
1877,  but  the  Academy  endured  as  an  honorary  society,  held  together 
by  Henry's  determined  hand.  Without  progress  to  relate  or  reports  of 
investigations  to  record,  he  discontinued  the  Annual  Report  of  the 
Academy,  considering  die  "Minutet"  and  Fncegdmgs.  adequate  to 
convey  its  business. 


The  Philosophical  Society  arid  the  Cosmos  Club 

During  that  trying  period,  Henry  organized  the  Philosophical  Society 
of  Washington  in  1871,  for  "the  free  exchange  of  views  on  scientific 
subjects,  and  the  promotion  of  scientific  inquiry  among  its  members." 
It  was  a  comfortable  group,  growing  out  of  his  Saturday  Club,  almost 
two  decades  old,  which  had  taken  "the  universe  [for]  its  province  and 
every  science  a  congenial  topic.  The  knowledge  and  the  interests  of 
the  Henrys  and  the  Newconibs  were  broad  and  comprehensive.*^ 

The  Saturday  Club,  an  informal  intellectual  and  social  group,  many 
of  them  members  of  the  expiring  National  Institute,  first  assembled 
aomeiiiiie  In  1854  arouiid  Bacbe,  Dam,  md  Henry  and  met  weekly 
in  members'  apartments.  Resumed  after  the  war,  the  Club  grew  with 
newcomers  in  the  dty  and  the  expanding  government  bureaus  until 
1871,  when  forty-three  of  the  Qub  members  and  other  savants  in  the 
dty  petitioned  Henry  to  reorganize  as  a  sodety. 

Initially,  Henry  had  in  mind  a  special  purpose  for  his  new  society. 
As  early  as  1868  he  had  observed  that  Washinjgton  **contained  a  larger 
number  of  men  connected  with  scientific  operations  than  any  other 
city  in  the  country."  and  in  1871,  in  his  first  address  to  the  new 
Philosophical  Society  of  Washington,  he  called  the  roll  of  federal 
agencies  in  the  city  with  "facilities  for  scientific  investigation."  He 
spoke  to  representatives  of  many  of  them  in  the  assembly  before  him, 
including  "...  the  Coast  Survey,  the  Office  of  Weights  and  Measures, 
the  National  Observatory,  the  Nautical  Almanac,  Patent  Office.  En- 
gineer Department,  Hydrographic  Office,  Ordnance  Department, 
Medical  Departments  of  the  Army  and  Navy,  Lighthouse  Board, 
Signal  Corps,  Agricultural  Department,  Bureau  of  Statistia,  Census 

Ifemben:  J.  Heniy.  Subjecii  of  other  addrcMCS  are  noted  in  "Minutet  of  the 

Academy."  April  1872.  p.  379:  April  1873,  P-  3931  April  1874,  p  429. 

W.  J.  Humphreys,  "The  Philosophical  Society  of  Washington  through  a  Thousand 
Meetings."  Washington  Academy  of  Sciences,  Journal  20:245-253  (1930);  Hugh 
McCnllodi,  Mm  md  Mmmm  ^  m  Cu^  (New  York  Gharict  ScribneKi  Sons, 
1888),  pp.  a6i-t69:  Ncwcooibb  JliMMMMMi^,  p.  14$, 
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Office,  Bureaus  of  Navigation  and  Steam  Engineering,  the  Snuthio- 
nian  Institution,  etc.  etc"  He  said  that  he  looked  to  thoe  agencies  for 

the  enhancement  of  the  Society  that  would  make  it  **a  centre  of 
scientific  influence"  in  the  capital  and  a  help  to  the  Academy.** 

As  the  Society  became  more  formal  with  time,  some  of  its  more 
convivial  spirits  began  meeting  at  Maj.  John  Powell's  home,  where,  on 
November  16,1878,  they  organized  the  Cosmos  Club.  Eventually  it 
included  all  the  Philosophical  Society  willing  to  join  and  the  more 
"clubable"  from  the  scientific  societies  in  Washington.  It  made  its 
room  and  facilities  available  to  members  of  the  National  Academy 
during  the  annual  meetings.*^ 


The  CommiUee  on  Weights  and  Measures 

Berfaaps  the  most  signiflcant  achievement  of  the  Academy  in  those 
lean  years  was  the  work  of  its  Committee  on  Weights  and  Measures, 
which  led  the  United  Sutes  to  join  the  International  Bureau  of 
Weights  and  Measures.  It  had  been  a  standing  committee  since  1863, 
instrumental  in  obtaining  acceptance  of  a  uniform  system  of  measures 
in  the  nation,  agreement  on  the  form  of  standard  weights  and 
measures  furnished  the  states,  and  the  use  of  metric  weights  in  the 
nation's  p{3st  offices. 

In  March  1873  the  Secretary  of  the  Treasury  asked  the  Academy's 
opinion  of  proposals  for  the  esublishment  oi  an  international  bureau 
of  weighu  and  measures,  to  be  situated  in  PSm  and  made  the 
repository  of  the  metric  prototypes.  Strong  approval  was  expressed  hy 
the  committee  in  June  1875  and  by  the  entire  Academy  at  its  April 
1875  meeting,  and  the  United  States  was  the  first  signatory  10  the 

*  Addrm,  November  18.  1 87 1 .  in  Phifcwophkal  Sodety  of  Wwhington.  Biiffift w  /  tviii. 
xi-xii  (1874).  raproduoed  in  SmUummn  Miscetlatmm  CoBtfUom  20  (1881):  Henry's 
"Daily  Journal  for  1868,"  January  25:  "Daily  Journal  for  1871,"  March  6;  and  his 
Locked  Book,  passim  (Joseph  Henry  Papers,  Smithsonian  Institution  Archives). 

Henry's  Society  was  joined  by  the  Anthropological  Sfx:icty  in  1879,  the  Biological 
Sodety  in  i88ow  the  Chemical  Sodety  and  the  Entomological  Society  in  18S4,  the 
National  Geographic  Society  in  1 888,  tlic  Geological  Society  in  1 893,  and  the  Columbia 
Historical  Society  and  the  Medical  Soticty  of  the  Distriti  of  Cc^umbia  in  181^.  All, 
induding  the  Philosophical  Society,  were  to  afTiliate  with  the  Washington  Academy  of 
Sdenoes  upon  it*  inoorpotation  hi  February  1898  [WarfUngion  Academy  of  Sdencei, 
Proutdmgs  1 .1-14  U»99)l 

**  CosmM  C.luh,  W'mhinginn,  D  ('.  .  Thr  Serrtiiyftfth  Anniversary  of  the  Fintndxng  of  the  Cosmos 
(Jub  tjf  Washington,  D.C.,  imth  a  Documenlary  History  of  ihr  Club  Jrom  Its  OrgamuUum  to 
Nmnmktr  16, 1903  (Washington:  Cosmos  Qub.  1904).  pp.  65-66^ 
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eighteen-nation  treaty  signed  on  May  20, 1875.''  But  Ccmgress  would 
go  no  further  than  to  accept  metric  standards  against  which  to 
determine  the  foot  and  pound. 

That  work  of  the  Committee  on  Weights  and  Measures  stood  akme 
in  the  later  years  of  Henry*s  presidency.  In  a  letter  lepon  made  to 
Congress  in  1873  in  lieu  of  the  Annual  Report,  Henry  voiced  his 
dismay  that  the  purpose  and  duty  of  the  Academy  prescribed  in  its 
charter  had  met  with  so  little  response: 

This  provision  has  not  been  made  use  of  by  the  Government  to  the  extent  to 
which  the  Academy  would  i^adly  respoiid  and  that  would  probably  be 
bcnefidai  to  the  public  service.  It  is  to  be  hoped  that  as  diis  funcdon  of  the 

Academy  becomes  more  generally  recognized,  its  exercise  will  be  called  into 
requisition  more  frequently.  During  the  period  covered  by  this  report  no  calls 
have  been  made  upon  the  Academy  for  such  service  by  the  Government. 


Removal  of  Restriction  on  Membership 

On  the  other  hand,  he  was  happy  to  report  on  the  promising  conse- 
quences of  the  recent  amending  act  of  Congress  that  had  removed  the 
restriction  on  membership  in  the  Academy: 

The  enlargement  of  the  Academy  has  already  had  a  most  beneficial  effect  in 
stimulating  the  zeal  oi  younger  men  in  the  country  who  are  devoted  to 
scientific  results.  A  large  number  of  the  most  valuable  papers  were  contrib- 
uted by  the  younger  men  at  the  recent  session  in  Cambridge,  and  it  is  evident 
that  the  usefulness  of  the  Academy  b  largely  increased  by  being  brought  into 
doser  sympathy  with  all  the  cultivators  of  adcnce  in  the  country 

Henry  had  strongly  approved  the  amending  act,  seeing  in  it  en- 
richment of  the  original  membership  and  an  offset  to  the  charge  of 
exdusiveness.  The  usefidness  of  the  Academy  would  certaiidy  be 
increased  by  the  wider  representation  of  sdenoe  and  scientists  and 
hence  by  the  greater  range  of  service  an  enlarged  membership  could 

tihS,  Froceedingi,  April  1875,  pp.  \  Procttdn^,  April  1877,  p.  185;  True,^ 

HbkfTf  tfit$  Pint  HpifCmhiry    th*  NtHomd  Atadmf  tfStknm,  p.  a  is. 

In  1873.  VVolcott  Gibbs.  H.  A.  Newton,  F.  A.  P.  Barnard,  and  others  organized  in 
New  York,  the  American  Mctrolopcal  Society  (ams).  its  object  to  originate  measures  or 
promote  the  use  oi  uniform  measures  for  the  improvement  of  commensuration  and  the 
dcicmiimition  of  fundanenud  phyiicBl  comomii  (ams.  PnutJmgt  i:5-6  (1873- 
1878)— (be  faM  inue  of  which  appeared  in  1885]. 

**  (Letter  report]  Henrv  to  Schuvler  Colfax.  PresideiU  of  the  Senate,  Fcbruaiy  S5. 187S 
(mam,  Procetdmp,  April  1873.  pp.  100-101). 
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provide.  Though  il  disturbed  some  of  the  incorporators,  who  to  the 
end  of  the  century  sought  to  restore  the  original  Academy,  the 
reorganization  had  satisfied  those  who  would  have  dissolved  it.  Henr>' 
felt  that  it  was  an  assurance  for  the  future,  as  the  Academy  elected 
twenty-five  new  members  in  1872,  ten  more  in  1873,  another 
twenty-^evcn  over  the  next  five  yean.**  Among  the  newoomert  were 
the  paleontologiits  Edward  D,  Cope  and  O.  C.  Manh;  geologists  F.  V. 
Htqlii€n9XiACkBrmc$Kmg;  Edward  phyakiat  at  mtf,  who  at 

twenty-seven  was  one  of  the  youngest  members  ever  elected  to  the 
Academy;  mathematidans  and  astronomers  EUat  Lsoma  and  Gsoffr 
W,  HHk  astronomer  Asaph  Hall;  ethnologist  Leuns  Henry  Morgan; 
astronomer  and  physicist  Samuel  P.  LangUy;'*  physicist  John  Trouh 
bridge;  and  mathematician  and  logician  Charles  Sanders  Peirce.  Also, 
amends  were  made  at  that  time  to  two  distinguished  Harvard  scien- 
tists left  out  when  the  Academy  was  founded, yo^uaA  P.  Cooke,  Erving 
Professor  of  Chemistry  and  Mineralogy,  and  Joseph  Lovering,  HoUis 
Professor  of  Mathematics  and  Natural  Philosophy. 

Henry  did  not,  however,  relax  his  concern  for  the  caliber  of  those 
elected  under  the  new  regime.  He  wrote  Alexander  Agassiz  that, 
although  he  %va8  indeed  in  favor  of  increasing  the  number  of  mem- 
bers beyond  fif^,  he  "Svas  also  in  fiivor  of  a  restriction  that  might 
serve  as  a  guard  against  the  solicitation  of  friends  for  the  admission  of 
worthy  persons  who  are,  however,  not  entitled  to  the  name  of  scim- 
lifie,^  The  restriction  Henry  referred  to  was  a  provision,  adopted  at 
die  time  of  the  April  187s  revision  of  the  Constitution,  limiting  to  five 
the  number  of  members  that  couki  be  elected  at  any  one  session.  This 
provision,  wliich  had  been  proposed  at  the  April  1871  meeting  of  the 
Academy  by  a  group  led  by  J.  H.  C.  Coffin,  specifically  exempted  the 
April  187s  session,  at  which  twenty-live  new  members  were  elected. 

"'The  list  of  almost  fifty  cuididatei  submiiled  in  April  1871  induded  incorporaion 
Geotge  Engdmana  and  William  Barton  Rogm.  who,  %vkh  hit  bradwr  Robert  E. 

Rogers,  had  Hrrn  rr moved  from  the  roll  of  members  in  1866  for  nonattrndanre  In 
1872  William  Barton  Rogers  was  reelected  to  the  Academy,  and  incorporators  George 
Engeimann  and  Jeffries  Wyman  were  returned  to  the  list  of  active  members.  Robert  £. 
Rogen  was  fctumed  ID  the  active  roB  in  1875  fMinatefl  of  the  AoMlemy."  April  1871. 
PP-  S54.  359-360:  April  1878,  pp.  376-377;  HM,  Proceedings.  April  1871,  p.  84;  April 
1878.  p.  95;  R  F.  RogerstoJ.  E.Htlg^tjUApraa4*i875(iiAsAiclitm:Menriiert:R.£. 
Rogers)].  See  above,  note  6. 

"On  Langley  and  die  Academy,  see  nai.  Btograpkkal  Mmtin  7:252.  257;  Woloott 
GMii  to  C  D.  Waloolt,  August  a?,  1899  ("^  Anhhct:  Imeraaiional  AModadon  of 
Academici,  iBgg-igis). 


Copyrighted  material 


PiistMlumYtan  and  the  Crisis  /  II9 


Its  effect  on  subsequent  elections,  Henry  hoped,  would  be  to  encour- 
age the  admission  of  only  "aiUivalon  of  true  sdence.**** 

For  Louis  Aganiz  not  even  thii  finutatkm  was  adequate.  A  letter 
dated  a  week  before  the  April  1873  Sections  indicated  how  strongly 
he  and  other  members  felt  about  the  touchy  sulgect  of  election  to 
membefship  in  the  Academy.  It  also  said  a  good  deal  about  his 
imperious  nature: 

As  to  the  present  candidates  nominated  as  naturalists  on  the  last  list  printed,  I 
cm  only  say  that  I  am  at  a  loss  to  understand  liow  snch  itoaiinations  could  be 
made.  Sboiiid  they  be  elected,  it  may  be  hereafter  considered  an  honor  to 

have  nothing  to  do  with  the  National  Academy. . . . 

We  have  already  had  a  sufficient  number  of  narrow  escapes  in  the 
Academy  &  have  quite  as  many  dead  wheights  [sir]  as  we  can  carry.  For  mercy's 
sake  let  us  not  add  to  the  number.  As  I  understand  a  member  is  justified, 
under  the  new  regime,  (how  long  will  it  last?)  to  send  his  vote,  1  request  you  in 
case  a  discussion  should  take  ptoce  before  the  next  election  to  read  tbis  my 
opinion  oonoemii^  our  candidates,  if  I  am  not  dicre  to  express  it  mysdf.^ 

Agassiz  did  not  attend  the  April  1875  meeting.  Had  he,  he  would 
have  seen  the  Council  approve,  and  the  members  adopt,  a  motion 
made  by  Benjamin  Peirce  to  amend  the  1872  Constitution  to  remove 
any  mention  of  a  limitation  on  the  number  of  members  'hat  could  be 
elected  at  each  session.  Nor  was  Agassiz  able  to  attend  the  session  the 
following  Oaober,  at  which  flnal  action  on  Peirce's  amendment  was 
scheduled  to  occur.  However,  joined  by  his  son  Alexander,  Josiah  D. 
Whitney,  Ogden  N.  Rood,  and  Lewis  M.  Rutherfurd,  he  voted  by 
proxy.  By  a  vote  of  13  to  9,  the  amendment  was  defeated.** 

The  following  day  a  letter  from  Benjamin  Peiroe  resigning  his 
membership  in  the  Academy  was  presented  to  the  busmess  session. 
The  Academy  tabled  his  letter  and  did  not  accept  it  until  four  years 
later,  but  Peirce  took  no  further  part  in  itt  activities.^ 

*•  Henry  to  Alexander  Agassiz.  February  6.  1874  (Joseph  Henry  Papers.  Smithsonian 

Institution  Archives);  "Minutes  of  the  Academy,"  April  1871,  pp.  366-367. 

'"Louu  Agassiz.  April  8,  1873  (addressee  not  given),  nas  Archives:  Members: 

*'  "Minutes  of  the  Academy."  April  1873.  pp.  388,  391;  October  1873,  p.  404. 

**  "Minutes  ot  the  Academy."  October  1873.  p.  410.  Almost  two  decades  later,  physicist 

Gtorge  DoMdson,  elected  to  the  Academy  the  spring  following  Peirce's  resignation. 

idMed  wiMt  Pdrce  ind  told  him  of  k:  "He  %ni  decidedly  opposed  10  (te 

declared  it  was  too  exclusive,  and  not  American;  and  that  a  larger  number  and  the 

broadest  possible  field  should  be  asserted.  As  he  could  not  impress  his  views  on  the 

Acad,  be  withdrew"  [Davidson  to  T.  C.  MendenhaU,  June  is.  189s  (MendenbaD 
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The  SiUiman-Whitney  Controversy 

A  secx>nd  event  at  the  October  1875  sessions  also  seemed  for  a  time  to 
jeopardize  Henry's  restoration  of  order  in  the  Academy.  Early  in  the 
morning  of  the  first  day  of  the  meeting,  the  Academy  Council  met  at 
F.  A.  P.  Barnard's  house  to  hear  formal  charges  prepared  by  Josiah 
Whitney  and  read  to  the  Council  by  his  brother  William  that  im- 
pugned the  scientific  character  of  Benjamin  Silliman.  Jr."  It  was  the 
culmination  of  an  altercation  going  back  almost  a  decade. 

In  the  spring  of  1864,  at  a  time  when  the  lighting  industry  was 
desperately  in  need  of  new  sources  of  coal  oil,  SiUiman,  Jr.,  had 
repented  in  YmAmmoan  Jeumal  if  Sdma  the  presence  in  abundance 
of  new  petroleum  and  mineral  oil  sources  in  the  Los  Angeles  area. 
Josiah  Whitney,  the  California  State  Geologist,  had  earlier  declared 
the  asphaltum  along  the  southern  coast  unsuitable  for  lighting  pur- 
poses. Whitney  had  felt  that  Silliman's  much  publicized  reports  had 
put  his  position  in  the  State  Geological  Survey  in  such  jeopardy  that 
he  resigned  the  next  year  and  returned  to  the  East  to  accept  a  newly 
endowed  chair  in  geology  at  Harvard. 

Time  proved  Whitney  wrong  and  Silliman  right,  but  Whitney's 
continued  attacks  in  the  press  at  last  forced  Silliman  in  1870  to  resign 
all  his  offices  at  Yale  except  the  chair  of  chemistry  at  the  medical 
school.**  The  Silliman- Whitney  controversy  had  contributed  to  the 
unrest  in  the  Academy  in  1870;  and,  as  it  continued,  Wolcott  Gibbs  in 
the  spring  of  1873  went  so  far  as  to  say  that  unless  Silliman  resigned, 
'^e  Academy  vdD  break  up.*'^ 

At  the  special  meeting  of  the  Academy  Council  in  October  1875, 
the  CouncO  heard  Whitney's  formal  charges,  later  repeated  in  die 
newspapers.  In  December  1874,  the  Coundl  decided  to  refuse  to 
arbitrate  what  it  deemed  essentially  a  personal  difference.  It  found 
nothing  in  the  regulations  of  the  Academy  to  give  it  jurisdiction  or 


Collection,  American  Institute  of  Physics,  Niels  ik)hr  Library);  copy  in  nas  Archim: 
Memben:  G.  Dividton). 

**  "Minutes  of  the  Council,"  October  1873,  pp.  85-31. 

♦*  The  incident  in  detail  appears  in  (krald  D.  Nash,  "The  Conflict  between  Pure  and 
Applied  Science  in  19th  Century  Public  Policy:  1  he  California  State  Geological  Survey, 
1860-1874.  Isis  54 MM -22^  Oune  1963),  and  Cerald  T.  While,  "California  OU  Boom  of 
the  i86o'i:TlieOidealorBcnjnimSilliniM.J^^^^ 

31,  1964).  A  copy  of  the  latter  is  in  nas  Archives:  nas:  Silltman-Whitney  Controveny: 
1872-75.  On  Silliman's  report,  see  John  F.  Fulton*  "The  Impact  of  Sdenoe  on 
Anicncan  History,"  /iii  ¥2 : 1 76- 1 9 1  ( 1 95 1). 

*•  Gibbs  to  Hilgard.  April  9*  1873  (nas  Aiduvei:  kfemben:  W.  Gibbs). 
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power  to  investigate  in  such  a  case  and  by  resolution  tabled  the  whole 
matter.^  Silliman  did  not  resign;  but,  as  the  Whitneys  had  said  they 
would,  Josiah  gave  up  his  membership  that  year  and  his  brother 
William  ceased  to  attend  the  meetings  but  did  not  formally  resign 

until  1882/' 

This  whole  affair,  as  well  as  Peirce's  resignation,  greatly  depressed 
Henry.  A  decade  before,  after  the  trouble  over  Baird's  election  to  the 
Academy,  he  had  written: 

It  is  bmentable  to  think  how  much  time,  mental  activity,  and  bodily  strength 
have  been  eiqiended  among  us  during  the  last  ten  years  in  personal  alterca- 
tions, which  might  have  been  devoted  to  the  discovery  of  new  truths;  to  the 
enlargement  of  the  bounds  of  knowledge;  and  the  advancement  of  happi- 
ness.** 

What  pakobotanist  Leo  Lesquereux  had  once  said  of  Asa  Gray^-that 

he  "is  somewhat  autocratic  of  character  like  Agassiz.  He  well  knows 
that  he  is  a  prince  of  science  . . — might  have  been  said  to  be  true  of 
many  others  in  the  Academy/*  Quite  apart  from  dissension  arising 
out  of  professional  differences  among  these  scholarly  autocrats,  their 
verv'  membership  in  the  Academy  created  recurring  tension.  Their 
self-esteem  was  offended  by  a  sense  of  futility  over  the  government's 
failure  to  make  use  of  the  Academy,  by  their  need  to  publish,  and  by 
their  need  for  recognition  as  Academy  members. 

Henry,  now  almost  seventy-seven,  felt  he  could  no  longer  guide 
them,  ami  at  that  meeting  in  October  1873.  pleading  the  pressure  of 
his  duties  at  the  Smithsonian  and  on  the  Lighthouse  Board,  he 
announced  his  intention  of  resigning  the  presidency  of  the  Academy, 
having  served,  in  accordance  with  its  Constitution,  Ids  six^year  term.** 

*•  "Minutes  of  the  Council."  December  1874.  p.  89;  F.  Rogers  to  Henry.  December  10, 
1874  (HAS  Archives:  Members:  F.  Rogers). 

«  HAS  Ardiivct:  Ifcmben:  J.  D.  Whitney;  iML,  W.  D.  Whitney;  Edwin  T.  Brews(er,Lir« 

and  Letters  ef  Josiah  Duight  Whitnry  (Boston:  Hoi^hton  Mifllill  Co..  I909),  p.  197. 
*•  Henry  to  lx)uis  Agassiz.  August  13.  1864. 

So  William  B.  Rogers  had  said  ol  an  altercation  among  British  scientists  reported  in 
the  FkUtMpkiml  Magaxm*  §ar  May  186$:  "How  painful  are  tiiete  wcbiwtioro  and 
r^oinders  among  Kientinc  men,  aiid  yet  ihejr  wen  inevitable  so  long  at  identific  men 
consult  their  personal  ambition  so  much  more  than  they  do  their  higher  aspiration  after 
truth  and  human  advancement"  [Emma  S.  Rogers  (ed.).  I-tff  and  Letters  of  WtlUam  Barton 
Rogers  (Botloa:  Hougliton  Millfai  Co..  1896),  vol.  II.  pp.  165-166]. 
**LeoLcaquereiDt  to  Ledejr,  March  ti,  tMO^  in  WsIImmi  Kdngold,Sdwict  m  Nkultmlk 
Century  Awmiea:  A  Documeniary  Historj  (New  York:  Hill  &  Wang.  1964),  p.  sas. 
"That  same  year,  1873,  Princeton  Univennty  established  a  new  chair,  the  Joseph 
Henry  Professor  of  Physics,  appomting  to  it  Physics  Professor  Cyrus  Fogg  Brackett. 
from  Bowdoin  College.  He  became  Profewor  Emeriiui  in  1908. 
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As  he  must  have  anticipated,  the  annoiiiiceiiient  sdinned  the  mem- 
bers. Alexander  Agassiz  nvrote  that  winter  appealing  to  him  to  recon- 
sider: 

If  you  leave  the  Academy  I  do  not  see  where  we  are  to  go  to  have  a  fitting 
representative  of  American  fdence  whose  position  at  Waahingion  at  the  aame 

time  is  such  as  to  give  die  influence  he  ought  to  have  in  the  Govenunent.  To 

let  the  Academy  drop  out  of  existence  as  it  naturally  would,  seems  to  me  to  be 
striking  a  vital  blow  at  what  it  is  difficult  to  keep  up  in  this  democratic 
country — a  standard  of  high  scientific  attainments.  ...  As  a  friend  of  Bache 
and  Father  I  hope  you  will  not  allow  what  they  have  so  hard  striven  to  build 
up,  to  pass  into  obfivion  *' 

Alexander  Agassiz's  ap|>eal  had  a  special  poignance,  for  his  father 
had  died  on  December  14,  1873,  four  years  after  his  initial  stroke  and 
at  a  time  when  he  seemed  to  be  enjoying  good  health  and  spirits.  The 
passing  of  the  brilliant,  colorful,  and  so  frequently  controversial  Louis 
Agassiz  left  a  void  in  the  intellectual  hfe  of  his  adopted  country.  At  his 
funeral,  conducted  in  the  chapel  at  Harvard,  the  government  was 
represented  by  Henry  Wilson,  then  Vice-President  of  the  United 
States,  who  as  Senator  from  Massachusetts  had  so  strongly  supported 
Agassiz's  efforts  to  bring  about  the  creation  of  the  Nadooal  Academy 
of  Sdences. 

The  recent  unrest  of  the  Academy  aiid  the  rcciurriiig  seiise  of  crisis 
made  Henry's  resignation  of  the  office  unthinkable.  At  the  meeting  in 
April  1874,  upon  the  presentation  of  a  petition  to  reconsider,  signed 
by  twenty  of  the  members,  he  answered  that  he  would  withhold  his 
letter  for  the  time  being." 

John  Strong  Newbcrrv.  an  incorporator  and  a  naturalist  and 
geologist  at  Columbia  University's  School  of  Mines,  wrote  Benjamin 
Peirce  after  the  meeting  that  he  regretted  Peirce  had  not  been  present 
and  still  a  member,  for 

I  diink  you  would  have  seen  evidence  that  the  power  of  the  clique  .  . .  b 
broken,  or  at  least  bccaking,  and  that  a  brighter  day  it  dawning  on  the 
Academy. 

"  A  Agassiz  to  Henry.  February  3,  1874  In  his  reply.  Henry  seemed  adamant,  and 
confessed,  "1  have  never  fell  myself  well  at  ease  in  the  Presidency  of  the  Academy.  I 
have  not  had  tiiiie  to  fjjnt  it  tint  sneulioii  irfiich  the  pmkion  derondb,  and,  ftirdie^ 
more,  with  the  restdenoe  of  the  Hone  Secretary  at  Gunbridge  I  was  unable  to 
command  that  assistance  and  support  which  was  necewsry"  (Henry  10  A.  AgpMi, 
Febraary  6,  1874  (nas  Archives:  .Members:  J.  Henry)!. 

"  Reported  in  nas,  Proutdmp,  April  1874,  p.  104;  "Minutes  of  the  Academy,"  April 
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Joseph  Henry  presiding  over  the  meeting  of  the  Academy  in  the  spring  of  1874 
Smithsonian  Institution  (Photograph  courtesy  the  Smithsonian  Institution). 

So  far  as  I  am  informed  in  regard  to  your  views  as  to  the  policy  that  should 
control  the  administration  of  the  affairs  of  the  Academy,  I  am  in  full 
sympathy  with  them  and  so  I  believe  are  a  majority  of  the  members.  I  am 
confident  too  that  a  broad  and  generous  policy  will  prevail  in  the  Society,  but 
the  "good  times  coming"  would  come  sooner  if  we  had  you  to  help  us,  and 
there  are  many  of  us  who  deeply  regret  that  you  did  not  decide  that  a 
healthful  reform  was  possible  in  the  afTairs  of  the  Academy.  . .  .  Permit 
me  ...  to  express  a  hope  that  when  you  can  see  the  objectionable  features  in 
the  pwlicy  and  personnel  of  the  Academy  removed  you  will  not  refuse  to  give 
it  the  benefit  of  your  genius  and  fame.** 

Henry's  address  to  the  members  at  that  meeting,  "on  the  progress 
of  the  Academy  and  its  duties —  [that  it]  ought  to  make  itself  felt  as  a 

**  Newberry  to  Pcirce,  no  date,  quoted  in  Max  Fisch  to  Frederick  Scitz,  January  1 1, 
1965  (nas  Archives:  Members:  B.  Peirce). 

Brighter  days  seemed  to  be  ahead  for  the  Academy,  but  it  was  also  much  changed. 
Mary  Lesley  wrote  her  aunt  a  nostalgic  note  after  attending  a  scientific  meeting  in  the 
spring  of  1875:  "I  missed  so  many  of  the  old  faces,  Agassiz,  Bache,  Gould,  Peirce,  and 
others.  It  is  six  years  since  I  have  attended  a  meeting,  and  the  changes  are  a  litde 
melancholy.  But  Professors  Henry  and  Guyot  are  venerable  and  lovely,  and  I  am  glad 
there  is  anything  of  the  former  time  left"  [Mary  Lesley  Ames  (ed.),  L^e  and  Letters  of 
Peter  and  Susan  Lesley  (New  York:  G.  P.  Putnam's  Sons,  1909),  vol.  II,  p.  147]. 
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power  in  the  selection  of  men  for  scientific  work  by  the  Government,'* 
may  explain  his  decision  not  to  resign.  A  congressional  investigation 
of  the  geological  surveys  in  the  West  had  begun  that  spring,  raising 
the  first  great  question  of  the  place  of  science  in  government,  and 
Henry  knew  of  it  from  two  new  members  involved,  the  geologist 
Ferdinand  V.  Hayden  and  paleontologist  Ochniel  C.  Manh,  as  weD  as 
from  the  explorer  and  geologist  John  Wesley  Powell,  later  an 
academician  and  then  working  on  reports  in  a  room  at  the  Smithso- 
nian. But,  when  the  Academy  finally  did  become  involved  in  the 
surveys,  four  years  later,  Henry  was  no  longer  living. 


The  Centennial  Observance 

In  1873,  President  Ulysses  S.  Grant  issued  a  proclamation  honoring 
the  centennial  of  the  Declaration  of  Independence,  to  be  celebrated  at 
Philadelphia  from  May  to  November  1876  with  an  international 
exhibition  of  arts,  manufactures,  and  agriculture.  During  the  first 
century  of  the  nation,  the  population  had  grown  from  four  million  to 
more  than  forty  million;  the  number  of  states  from  thirteen  lo 
thirty-eight;  and  the  economy  was  no  longer  almost  exclusively  ag> 
ricukural,  but  was  employing  two  million  people  in  manufocturing.** 
Many  distinguished  scientists  from  abroad  came  to  the  celebration, 
but  not  at  the  invitation  of  the  Academy.  At  the  autumn  meeting  in 
1875,  the  Academy  agreed  it  would  be  inexpedient  to  invite  the 
leading  scientists  of  Europe  to  share  in  the  festivities.**  One  reason, 
peihaps,  was  that  the  Academy  had  no  home  of  its  own  in  which  to 
entertain  visitors.  Another  was  disclosed  by  Simon  Newcomb  in  his 
"Abstract  Science  in  America,  1776-1876,"  which  appeared  in  the 
North  American  Reinew\  centennial  issue,  devoted  to  the  progress  of 
the  leading  cultural  professions  in  the  country.^  Newcomb  found 

•«Dee  A.  Brown.  Tk»  Ymr  ^  tlu  Ctnlurf:  1876  (New  ¥<**:  Charics  Sofbner^  Som, 
1906),  pp.  16,  to-ti;  Scamljfic  Awuriam  for  the  year  1876,  passim;  "Men  of  Science, 
from  Abroad,  at  the  Centennial  International  Exhibit,''  Ammum  Jmanal  tf  Soma 

i2: 161-162  (April  1876). 

■""Minutes  of  the  Academy."  Novendier  1875.  p.  459;  Newcomb,  Rmmmcmm, 
pp.  asa,  4<»^403- 

NeverthdCtt.  most  of  the  members  attended  the  Centennial,  and  as  Henry  later  said, 
"...  a  large  number  of  the  members  of  the  A<  ademy       vcrvecl  as  judges  at  the  great 
exhibilion"  ("Annual  Address,  April  1877."  Smithsonian  insiiiulion  Archives). 
•■Nortl  Amtrktm  Rwim  m:88>ISS  (1876). 

The  poor  showing  of  this  country  in  comparison  with  the  scientific  work  being  done 
abroad  had  been  discuiMd  earlier  by  B.  A.  Gould  in  tJu^Pnatdmp  18:30-57  (1869); 
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ignfMninious  **oiir  backward  condition  in  every  branch  of  exact 
adence"  and  the  future  of  the  National  Academy,  as  the  visible 
representadve  of  those  sciences,  in  grave  doubt  The  Academy  com- 
mittee under  Fairman  Rogers  that  had  deliberated  on  the  foreign 

invitations  was  discharged. 

If,  as  Newcomb  said,  America  made  a  "most  beggariy  and  humilia- 
ting showing"  in  the  physical  and  mathematical  sciences  by  compari- 
son with  the  work  being  done  in  Germany,  France,  and  England,  the 
natural  and  applied  sciences  were  "cultivated  .  .  .  with  great  success." 
Since  the  Civil  War,  geology  and  paleontology  had  clearly  become  the 
premier  research  sciences  in  the  nation,  and,  with  the  eclipse  of  the 
Coast  Survey,  the  Geological  Survey  became  the  leading  scientific 
bureau  and  the  mof  t  productive  agency  in  the  federal  govemmenL 


Illness  and  Death  of  Henry 

"After  an  almost  uninterrupted  period  of  good  health  for  fifty  years," 
Henry  told  the  Academy  in  the  spring  of  1878,  he  had  wakened  one 
morning  the  previous  December  at  the  Lighthouse  Depot  on  Staten 
Island  to  find  his  right  hand  paralyzed.  The  illness  was  first  diagnosed 
as  "an  affection  of  the  brain.  .  .  .  [but]  on  a  thorough  examina- 
tion .  .  .  Dr.  Weir  Mitchell  and  Dr.  Woodward  pronounced  the  dis- 
ease an  affection  of  the  kidneys."  W^ith  constant  attention  and  super- 
vision, the  accompanying  paroxysms  of  pain  had  subsided,  "and  I  am 
slowly  improving,  and  now  enjoy  the  prospect  of  being  restored  in  a 
measure  to  my  former  condition  of  heahh.**** 

He  knew,  however,  for  he  had  been  privately  told,  that  thb  would 
be  his  last  address.**  He  announced  his  resignation  as  President  but 
said  he  would  stay  another  six  months,  "in  the  hope  that  I  may  be 
restored  to  such  a  condition  of  health  as  to  be  able  to  prepare  some 
suggestions,  which  may  be  of  importance  for  the  foture  of  the 
Academy."  He  told  the  assembly  that  a  fund  in  his  name  had  been 
established  by  members  and  friends  of  the  Academy  for  his  family's 


Joseph  I.<)vcTing's  "The  Prnj^rcss  of  Physical  Science."  ifr»<f.,  25:35  (1874):  Newcomb  in 
ihc  North  Amrruan  Revtew  //9;28&-3()8  (1874);  and  F.  W.  Clarke.  "American  CoUcges 
versus  American  Science,"  Popular  Science  Monthly  9:467-479  (1876). 
"  ms,  PntMdtitgi,  April  1878,  p.  131. 

*•  Early  that  year  Henry  had  called  Mitchell  to  Washington  and  after  a  thorou^ 
examination  asked  if  he  was  mortallv  ill.  Mitchell  told  him  he  had  less  than  six  months 
left  (nas  file  memorandum,  April  ib,  1963,  quoting  an  address  by  Dr.  Mitchell  at  the 
Academy  in  1913* "AS  Archivist*  Ifeittbcm  J<  llsi)^)« 
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present  maintenance  and  at  a  later  date  would  revert  to  the  Academy 
as  a  fund  for  the  advancement  of  scientific  research.**  And  he  spoke 
of  hii  hopes  for  an  addition  to  the  Smithionian,  where  **an  apaitment 
expressly  adapted  for  the  purposes  of  the  Academy  will  be  provided.** 

Henry  briefly  interrupted  the  reading  of  his  address  when  he  told 
the  assembly  that  experience  had  shown  that  the  President  of  the 
Academy  need  not  be  a  citizen  of  Washington  and  that  local  residence 
of  the  Home  Secretary  alone  was  necessary  to  carry  on  the  business  of 
the  Academy  with  the  departments  of  government.  Since  his  resi- 
dence at  the  Smithsonian  had  seemed  to  be  his  "special  fitness  for  the 
position,"  he  therefore  asked  leave  once  more  to  resign  his  office. 
Upon  responses  by  F.  A.  P.  Barnard  and  William  Barton  Rogers,  the 
Academy  most  respectfully  declined  to  entertain  any  such  proposal.** 

In  his  address  closing  the  session,  Henry  augured  well  for  the 
Academy  and  reviewed  the  high  aims  he  had  set  for  it: 

Whatever  might  have  been  thought  as  to  the  success  of  the  Academy  when 
first  proposed  bv  the  late  Prof.  lx)uis  Agassiz.  the  present  meeting  condu- 
sively  proves  that  it  has  iH  conie  a  power  of  great  efficiency  in  the  promotion 
of  science  in  this  country.  To  sustain  this  effect,  however,  much  caution  is 
required  to  maintain  the  purity  of  its  character  and  the  propriety  of  its 
dednons. 

For  this  purpose  great  care  must  be  exercised  in  the  selection  of  its 
members.  It  must  not  be  forgotlen  for  a  moment  that  the  basis  of  sdecticNi  is 
actual  scientific  labor  in  the  way  of  original  research;  that  is.  in  making 
positive  additions  to  the  sum  of  human  knowledge,  connected  with  unim- 
peachable moral  character. 

It  b  not  social  position,  popularity,  extended  authorship,  or  success  as  an 
instructor  in  science,  which  entitles  to  membership*  but  actual 'new  disoover- 
ies;  nor  are  these  sufficient  if  the  reputation  of  the  candidate  is  in  the  slightest 
degree  tainted  with  injustice  or  want  of  truth.  Indeed  I  think  that  immorality 
and  great  mental  power  aaually  exercised  in  the  discovery  of  scientific  truths 

■*NAS,  Awndi^fr,  April  1878.  pp^  131. 19s. 

"As  ■  ipectal  mark  of  esteem,**  almost  forty  thousand  dollars  was  subscribed  by 
Fairman  Rogers  and  thirty-six  others,  the  formal  statement  of  the  fund  specifying  its 
Implication  simply  to  "meritorious  investigators."  First  requested  in  1878.  the  act  of 
Congren  nithorizing  the  Academy  to  receive  and  adminhtcr  luch  trust  funds  was 
passed  on  June  ao,  1884. 

For  a  historv  of  the  trust  funds  up  to  1908  that  began  with  the  Bache  fund  for 
tdentific  researches  set  up  in  1863,  the  James  C.  Watson  fund  in  1874  for  astronomical 
research  and  a  medal  honoring  achievements  in  astronomy  (first  awarded  to  B.  A. 
Gould  in  1887),  and  the  Joseph  Henry  fund  for  ocigiiial  reaeardics  In  1878,  see  the 
account  prepared  by  the  derk  of  the  Academy  in  has.  Anmml  Rtptrt  for  1906,  pp. 

a«-8o. 

•  NAS,  Proceedings,  April  1878,  p.  13a. 
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are  incompatible  with  one  another,  and  that  more  cnror  is  introduced  froni 
defect  in  moral  seme  than  from  wnt  of  intdlectiial  cafiacity. . . . 

With  my  best  wishes  for  your  safe  return  to  your  homes,  and  for  a  ridi 
harvest  of  sdcntifk  retulu  in  the  ensuing  year,  I  now  bid  you  an  affectionate 
farewelL*' 

The  hopes  Henry  held  out  on  the  improvement  of  his  nephritis 
were  then  rapidly  fading.  As  Simon  Newcomh  later  wrote: 

During  the  [previous]  winter  the  disease  [hadl  assumed  so  decided  a  form  as 
to  show  that  his  active  work  was  done  and  that  we  could  have  him  with  us  but 
a  few  months  longer.  But  beyond  a  cessation  of  his  active  administrative 
duties  there  was  no  change  in  his  daily  life.  He  receded  his  friends,  discussed 
scientific  matters,  and  took  the  most  active  interest  in  the  af&irs  of  the  world 
so  long  as  his  strength  held  out.  It  was  a  source  of  great  consolation  to  his 
family  and  friends  that  his  intellect  was  not  clouded  nor  his  nervous  system 
shattered  by  the  disease.  One  of  the  impressive  rec  ollections  of  the  writer's  lif  e 
is  that  of  an  interview  with  him  the  day  before  his  death,  when  he  was 
sustained  only  by  the  most  powerful  restoratives.  He  was  at  first  in  a  state  of 
slumber,  but,  on  opening  his  eyes,  among  the  fint  questions  he  asked  was 
whether  the  transit  of  Mercury  had  been  successfiiiUy  observed  and  the 
appropriation  for  observing  the  coming  total  eclipse  secured.** 

Newcomb  could  only  have  replied  reassuringly.  Joseph  Henry  died  at 
noon  on  May  13,  1878,  and  was  interred  in  the  Oak  Hill  Cemetery  in 
Georgetown. 

Ironically,  the  Academy's  larger  usefulness  in  the  affairs  of  gov- 
ernment aiid  science  to  which  Henry  had  so  earnestly  aspired  and 
that  he  worked  so  hard  to  attain  came  only  a  short  while  aUker  his 
death. 


Establishment  of  the  US.  Geological  Survey 

The  planning  of  the  United  States  Geological  Survey"  in  1878, 
Newcomb  later  wrote,  was  one  of  "two  [achievements  of  the  Academy] 
of  capital  importance  to  the  public  welfare"  in  that  century.  The 
other,  in  1896,  was  the  orgpuiization  of  a  forestry  system  for  the 
United  Sutes.** 

The  Geological  Survey  was  established  as  a  result  of  a  conflict  over 
^nu..  pp.  tss-iss- 

**  From  Newcomb's  biographical  memoir  of  Henry  read  before  the  Academy  in  Aprfl 
1880  and  reprinted  in  A  Mrmoriat  to  Joseph  Henry  (Washington:  1880),  pp.  441*47$.  FOT 
the  transit  and  edipsc,  see  nas.  Procetdmgs,  November  1878,  pp.  138,  139. 
•  NewoMb^  JMHMMMi^  p.  402. 
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the  surveys  made  in  the  trans-Mississippi  territories,  opened  to  home- 
steaders  upon  the  completion  in  May  1869  d  the  Union  Factfic  and 
Central  vidBc  Railroada  the  first  transcontinental  rail  system  in  the 

United  States.  Topographical  maps  of  the  terrain  were  needed  for 
distribution  of  the  land  and  determinatioo  of  its  geological  features 
and  natural  resources;  and  in  1867  Congress  had  authorized  the  first 
survey,  along  the  fortieth  parallel,  or  roughly  the  prop)osed  route  of 
the  Union  Pacific.  Administered  by  the  Corps  of  Engineers,  it  was 
under  the  ciirection  of  Yale  geologist  Clarence  King.**  1  hat  same  year 
the  General  Land  Office  in  the  Department  of  the  Interior  sent  out  a 
party  under  the  brilliant  but  irascible  geologist  Ferdinand  V.  Hayden, 
whose  energetic  extension  of  the  work  into  the  whole  of  the  Rocky 
Mountains  region  earned  it  official  designation  as  the  Geological  and 
Geographical  Survey  of  the  Territories.  Two  years  later  the  Corps  of 
Engineers,  under  Lt.  George  M.  Wheeler,  with  civilian  scientists  in  the 
party,  began  a  topographic  and  geodetic  survey  west  of  the  one- 
bundredA  meridian.  Then  in  1870,  Maj.  John  Wesley  Fowdl,  with 
congressional  approval  and  support  from  the  Smithsonian,  began  his 
geographical  and  topographical  survey  of  the  Colorado  River,  ex- 
tended four  years  later  over  most  of  the  Rocky  Mountains  area  "* 

With  these  surveys  competing  for  funds  and  expansion  ot  their 
operations,  and  all  working  in  the  same  general  area,  the  inevitable 
happened.  In  the  summer  of  1873  parties  from  the  Hayden  and 
Wheeler  surveys  met  in  Colorado,  and  Wheeler's  reports  to  Washing- 
ton of  this  civilian  impingement  on  a  traditional  military  domain 
provoked  a  congressional  inquiry.  Beyond  agreeing  to  the  need  for 
delimiting  and  coordinating  the  several  surveys,  and  learning  that  a 
clerical  error  had  removed  POweU's  survey  finom  the  jurisdiction  of 
Interior  and  subordinated  it  to  the  Smithsonian,  the  noisy  congres- 
sioiul  hearing  ended  without  resolution.  It  had  made  plain  only  that 
the  naturalists  wanted  no  military  domination  of  the  surveys,  and 
congressmen  with  public  land  interests  in  the  territories  wanted  no 
interference  in  the  development  of  the  West.** 

**  Periiapi  the  moM  importaiK  idcmific  work  that  came  fiut  of  the  surveys  wu  Cbrenoe 
King's  seven-volume  Rtfort  cflk*  GtUogtad  Expkmlkm  «fAt  Fartulk  FmtOd  (Wailuiis- 

ton:  187(^-1880). 

"  A.  Hunter  Dupree,  Science  m  the  Federal  Government  :  A  History  of  Foluus  and  Activities  to 
1940  (Cuiibridge:  The  Belknap  Press  of  Harvard  Unhrersity  Press.  1 957).  pp.  1 95  IF. 

Hearing  of  the  surveys  being  pbnned.  Henry  had  written  on  March  1 1,  1869,  to 
A(  acJfmv  member  Charles  H.  Davis  that  the  Academy  would  be  ready  to  act  OO  the 
surveys  when  asked  ("Henryana,"  p.  55,  Smithsonian  Institution  Archives). 

W.  C  Darrah.  Powell  cf  the  Colorado  (PruMxton:  Princeton  University  Press,  19S1; 
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The  U.S.  Geological  ancj  Geographical  Survey  of  the  Territories,  conducted  by  Fer- 
dinand V.  Hayden.  on  the  trail  between  the  Yellowstone  and  East  Fork  Rivers  in  1871 
(Photography  courtesy  the  National  Archives). 


Although  Clarence  King's  survey  was  completed  in  1872,  a  land- 
parceling  survey  for  the  General  Land  Office  was  now  in  the  field; 
and  with  increasing  appropriations,  the  Hayden,  Wheeler,  and  Powell 
surveys  expanded  year  by  year.  In  1878  yet  another  expedition,  from 
the  Treasury's  Coast  and  Geodetic  Survey,  arrived  in  the  territories. 
Its  mission  was  to  carry  out  the  triangulation  of  the  transcontinental 
arc  along  the  thirty-ninth  parallel,  as  planned  under  Benjamin  Peirce, 
to  connect  the  Atlantic  and  Pacific  coastal  surveys.*' 


reprinted  1969).  pp.  207.  238;  Joseph  Henry,  "Daily  Journal  for  1871."  July  8  (Joseph 
Henry  Papers,  Smithsonian  Institution  Archives). 
Dupree,  Science  in  the  Federal  Government,  pp.  202-203. 

A  Committee  on  Coast  Survey  Triangulation,  appointed  by  the  Academy  in  1882, 
was  intermittently  active  until  1887  but  made  no  rcpon  ("Minutes  of  the  Academy," 
April  1882,  p.  659). 


/  JOSEPH  HENRY  (186^1878) 

The  election  of  Prendent  Rutherford  B.  Hayes  and  the  depreitkm 
of  1877-1878  brought  on  a  wave  of  housedeaning  m  Waihington.  It 
may  have  been  John  S.  Newberry,  or  possibly  O.  C.  Marsh  or  Clarence 
Kuig,  aU  of  whom  knew  Abrain  S.  Hewitt  of  the  House  Committee  on 
Af^propriations,  who  went  to  Hewitt  with  an  Academy  proposal.  In 
June  1878  Hewitt  was  instrumental  in  inserting  in  an  appropriation 
art  a  provision  asking  the  National  Academy  to  review  the  question  of 
unification  of  the  surveys." 

Although  the  matter  was  possibly  as  much  political  and  administra- 
tive as  scientific,  the  Academy  was  asked  to  study  the  five  independent 
surveys  and  report  an  overall  plan  for  surveying  and  mapping  the 
territories.  The  request  came  addressed  to  Othniel  C.  Marsh,  who  was 
in  Europe  at  the  time.  Manh  had  been  elected  Vke-Preiident  of  the 
Academy  in  1878,  and  became  Acting  President  on  the  death  of 
Joseph  Henry  that  year.** 

Retunung  from  abroad  in  August,  Marsh  appointed  himself 
Chairman  of  a  Committee  on  a  Flan  for  Surveying  and  Mapping 
the  Territories  of  the  United  States,  and  as  members,  geologists  James 
D.  Dana  and  William  Barton  Rogers;  William  P.  Trowbridge*  Profes- 
sor of  Engineering  at  Columbia  University  and  former  member  of 
the  Coast  Survey;  astronomer  Simon  Newcomb,  Director  of  the 
Nautical  Almanac  Office;  mining  engineer  and  zcx^logist  Alexander 
Agassiz;  and  J.  S.  Newberry,  State  Geologist  of  Ohio. 

"As  this  was  the  first  instance  in  which  the  advice  of  the  academy 
had  been  asked  by  direct  act  of  Congress,"  Marsh  emphasized,  "the  ac- 
tion to  be  taken  in  response  demanded  most  careful  consideration."'" 
Besides  their  own  knowledge  of  the  surveys,  the  committee  members 
had  reports  requested  by  Congress  Irom  King  and  Hayden,  Wheelei's 
account  in  the  annual  report  oS  the  Engineers  for  i87d»  and  a  plan  of 
reorganization  prepared  by  Powell  at  their  request.*'  At  a  spedal 
meeting  held  in  New  York  that  November,  whane  thirty-five  of  the 

NAS,  Pncteimgt.  April  1879,  p.  150:  Durah.  FawM  4  Iht  Cdtmio,  pp.  239-843: 
Thomtt  G.  Manning.  Gavtnmmt  im  Sdmuai  Iht  US,  GtAgkal  Smwf,  18€7^994 

(Lexington:  University  of  Kentucky  Press,  1967),  pp.  38-39. 

Marsh  disliked  the  name  Othniel,  from  the  book  of  Joshua  meaning  "powerful  man 
of  God.'  and  signed  correspondence  with  his  initials  and  was  addressed  invariably  as 
t>.C.'*or*'ManlL'* 
*"  MAS.  Annual  Report  for  1878,  pp.  6-8. 

••Pbwell  had  his  government-printed  Report  on  the  Methods  of  Surveying  the  Public 
DtmuH  ready  on  November  1,  1878.  Equally  valuable,  and  cogent,  was  his  study  for  land 
cMficMkM  and  cmiMnration.  iliq^  M  Sh* 

45th  Cong.,  ad  len.,  H.  R.  Exec.  Doc.  73  (Washington:  1878).  considered  "a  milestone 
m  die  ttMMcifaiiim  movanent."  See  WaUaoe  Siegncr,  Ar^  fl«  AsmMU  Almte: 
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nineiy  members  of  the  Academy  had  assembled,  the  committee  report 
was  adopted  by  the  Academy  as  a  whole  with  a  single  dissenting  voce, 
that  of  Edward  D.  Cope,  and  sent  to  Congress." 

Cope's  dissenting  vote  was  understandably  a  matter  of  self-interest. 
He  had  been  under  the  Hayden  survey,  which  the  report  recom- 
mended be  phased  out,  and  hence  he  stood  to  lose  his  livelihood. 
Furthermore,  his  chief  rival.  Marsh,  would  become  the  vertebrate 
paleontologist  in  the  new  U.S.  Geological  Survey,  and  Cope  would  be 
left  out  entirely. 

The  report's  principal  objective  was  the  attainmeni  of  an  accuracy 
and  economy  impossible  in  the  five  surveys.  It  recommended  that  the 
Coast  and  Geodetic  Survey  be  transferred  from  the  Treasury  De- 
partment to  Interior  and  that  the  Survey  assume  responsibility  for  all 
mensuration  in  the  public  domain.  It  proposed  that  C^ongress  estab- 
lirii  a  new  and  independent  U.S.  Geological  Survey  in  the  Department 
of  the  Interior  to  undertake  all  study  of  geological  structures  and 
economic  resources  of  the  public  land  areas.  The  Land  Office  in 
Interior  would  be  limited  to  control  of  the  disposition  and  sale  of 
public  lands.  The  Academy  committee  recommended  that,  when  that 
task  had  been  accomplished,  the  Hayden,  Powell,  and  Wheeler  sui^ 
veys  west  of  the  hundredth  meridian  should  be  discontinued,  except 
those  for  military  purposes.  It  also  recommended  discontinuance  of 
the  geographical  and  geological  surveys  of  the  Department  of  the 
Interior  and  the  mapping  surveys  of  its  General  Land  Office. 

Finally,  the  Academy  report  recommended  formation  of  a  commis- 
sion comprising  the  Commissioner  of  the  Land  Office,  the  Sujjerin- 
tendent  of  the  Coast  and  Cieodetic  Survey,  the  Director  of  the  U.S. 
Geological  Survey,  the  Chief  of  the  Corps  of  Engineers,  and  three 
others  appointed  by  the  President  to  study  and  report  to  Congress  a 
Standard  of  classification  and  valuation  of  the  public  lands  and  a 
system  of  land-parceling  survey.  Although  the  public  lands  in  the 
West  totaled  1,101,107,183  acres,  for  geological  and  dimatic  reasons 
the  larger  portion  had  no  agricultural  value;  and,  as  the  Academy 
report  said,  the  existing  mddiod  of  parceling  out  homesteads  was 
therefore  impractical  and  undesirable.** 

jUbi  WmUy  Powttt  md  tiu  Swoni  Opmnng  of  U%t  Wat  (Boiton:  Hongliioii  Mifflin  Co., 
«954).  PP-  t8i-«4t. 

^  "Minutes  of  the  Academy,**  November  6,  1878,  pp.  $4^947*  Cope  in  7%*  Ammcm 

Naturalist  /J:35-37  (1879). 

"  NAS,  "Report  on  Surveys  of  ihe  Terrilories,"  November  6,  1878;  nas.  Annual  Report 
for  1878,  pp.  19-88,  and  reprinted  with  correspondence  as  H.R.  Misc.  Doc.  5,  45th 
Coofi,  gd  iCM.,  IVmnticf  3,  1878.  For  Mmli't  aooomit  of  horn  the  ni|ycit  fiir  die 
Acndemy  awnminrr  wi  acted  on,  see  wiMPruttMii^  1879,  pp.  190-153* 
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The  House  oomnuttee  that  requeited  the  itndy  adopted  the  entire 
plaii  of  the  Academy  in  a  bill  reported  to  the  Congress,  and  a  jubilant 
Mardi  wrote  his  feUow  committeenian  Williani  B.  Rogers: 

You  will  be  pleased  to  know  that  our  Report  was  as  well  received  in  Washing- 
ton as  it  was  by  the  Academy.  1  telegraphed  you  that  [ait  the  Academy 
meeting]  there  was  only  one  dissenting  vote.  The  dlscunion  went  on  for  about 
[three]  hours,  but  no  vaUd  point  was  made  against  our  Report. 

. . .  Professor  Baird  thinks  the  Report  a  very  strong  one,  and  that  it  unit  go 
through  Congress  without  difficulty. 

Altogether,  I  think  we  have  done  a  grand  piece  of  work,  and  one  that  will 
help  the  Academy  very  much.'* 

Academy  member  and  Chief  of  the  Corps  of  Engineers,  General 
A.  A.  Humphreys,  did  not  agree  with  the  report,  protesting  the  omis- 
sion of  a  military  geologist  on  Marsh's  committee  and  of  a  role  for  the 
Engineers  in  the  proposed  Geological  Survey.  He  sent  in  his  resigna> 
tion  a  week  after  the  November  meeting,  but  it  was  refused,  "on  the 
very  proper  ground  that  no  obligation  was  imposed  on  the  members 
to  support  the  views  oi  the  academy."  He  withdrew  his  letter  two  years 
later." 

Difficulty  in  the  Senate  arose  from  the  influence  of  V.  V.  Hayden 
among  western  senators  and  territorial  politicians.  After  near  defeat 
in  its  entirety,  the  bill  was  only  narrowly  retrieved;  and  the  major 
pordon — ^relating  to  the  Geological  Survey;  abolishment  of  the 
Hayden,  F6weU,  and  Wheeler  surveys;  and  appointment  of  a  public 
lands  commission— became  hw  on  March  3, 1879.**  Two  months  later 
Clarence  King  was  appointed  Director  of  the  new  U.S.  Geological 
Survey,  the  first  great  scientific  agency  in  the  government  direcdy 
esublished  through  the  work  of  an  Academy  committee. 

King's  tenure  was  short.  More  interested  in  theoretical  geological 
research  than  administration,  he  resigned  in  March  1881;  and  John 

">*  o.  C  Marsh  to  W.  B.  Rogers,  November  1$,  1878,  in  Rogers  (td.),LiftmmdLfttmtf 

WtUtam  Barton  Rogers,  vol.  II,  p.  358. 

""Minutes  ol  the  Academy,"  April  1879.  p.  559;  Ncwcomb,  Remimscetues,  p.  «57; 
"Mmuies  of  the  Academy,"  April  1880.  p.  571. 

^'Newcomb  lo  Mat^h.  January  6.  1879  (nas  Archhres:  Committee  on  Plan  for  Survey- 
ing  .  .  .  Territories);  NAS,  Proceedmgt,  April  1879,  P*  '5**  Manning,  Govtrnment  m 

Sarrue.  pp.  52-53. 

By  including  within  a  general  appropriations  act  a  paragraph  providing  for  a  salary 
for  a  director  of  the  Geological  Survey  and  describing  his  duties,  Hewitt,  who  had 

instigated  the  Academy  committee,  also  rrraird  the  Survey,  without  need  of  an  organic 
act  of  establishment  [Allan  Nevins, /l^rom  6.  HeunU  (New  York:  Harper  Brothers.  1935). 
pp.  408-409]. 
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Wesley  Powell,  the  energetic  and  enterprising  heir  of  Joseph  Henry  as 
"central  organizer  of  science  in  America,"  was  named  to  replace 
him."  Diplomatically.  Powell  retained  Hayden,  who  had  hoped  to 
head  the  Survey  himself,  as  a  member  of  the  staff.  And  Powell  now 
wore  two  hats.  The  bill  that  created  the  Geolo^cal  Survey  in  the 
Department  of  the  Interior  also  authorized  a  Bureau  of  American 
Ethnology  under  the  direction  of  the  Smithsonian,  with  its  principal 
function  the  preservation  of  knowledge  of  the  culture  of  the  vanish- 
ing Anwrican  Indian.  Powell,  deeply  interntied,  had  sought  and 
obtained  direction  of  that  Bureau,  and  with  a  single  staff  was  to  direct 
the  work  of  both  the  Survey  and  the  Bureau  from  his  office  in  the 
Smithsonian.  Akhough  P6well  resigned  from  the  Geoiogicai  Survey 
in  1894,  he  remained  with  the  Bureau  until  his  death  in  190a.** 


*'Qiioltd  fimn  lener,  Ledey  to  Henry,  November  t6, 1876.  in  "Henryana."  p.  191. 
"  Dwnh,  P«aw0  tf  At  Cofarwb^  pp.  154  ff.,  tgo-agi. 
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The  single  stated  function  of  the  Academy,  as  set  down  in  its  Charter: 

whomrer  called  upon  by  any  department  of  the  Government,  inveitlgaie, 
examine,  and  report  upon  any  subject  of  tdence  or  ait 

was  sufficiently  broad  to  allow  succeeding  presidents  a  certain  leeway 
of  interpretation. 

Thus  Bache,  the  pragmatist,  had  realistically  seen  as  preeminent 

the  want  of  an  institution  by  which  the  sdentiflc  strength  of  the  country  may 

be  brought,  from  time  to  time,  to  the  aid  of  the  government  in  guiding  action 
by  the  knowledge  of  scientific  principles  and  experiments.  .  .  .  No  govern- 
ment of  Europe  has  been  willing  to  dispense  with  a  body,  under  some  name, 
capable  of  rendering  such  aid  to  the  government,  and  in  turn  of  illustrating 
the  oountry  by  scientific  discovery  and  by  literary  culture.* 

*  wOtAmmud  R^trt  for  186$,  p.  1. 
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William  Barton  Rogers.  President  of  the  Academy,  1879-1882  (Photograph  courtesy 
Massachusetts  Institute  of  Technology). 


Henry's  ideal  of  pure  science  reflected  the  European  conception  of 
science  for  science's  sake.  During  the  last  quarter  of  the  nineteenth 
century,  the  idea  was  widely  debated  in  the  United  States,  which 
placed  high  value  upon  invention  and  technology.  Even  in  the  twen- 
tieth century,  the  issue  of  balanced  supp>ort  between  basic  research 
and  technology  has  never  been  fully  resolved.* 

O.  C.  Marsh,  who  became  Acting  President  upon  Henry's  death, 
modified  but  did  not  drastically  change  Henry's  interpretation.  The 
Academy  was  "to  advance  science,  and  especially  to  investi- 
gate . . .  and  report  on  any  subject  of  science  or  art  whenever  called 
upon. . .  ."' 

'George  H.  Daniel,  "The  Pure-Science  Ideal  and  Democratic  Culture."  Science 
/56: 1699-1705  (June  30.  1967). 
*  NAS,  Annual  Report  for  1878,  p.  1. 
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William  Barton  Rogers,  who  became  Prendcnt  in  1879,  ^^^^  ^  step 
further  in  seeing  as  a  role  of  the  Academy  the  obligation  to  bring  to 
the  attention  of  the  government  scientific  matters  rdevant  to  the 
public  welfare.  As  he  declared  in  his  first  report  to  Congress, 

The  obiect  of  the  academy  is  to  advaiKe  sdence,  pure  and  applied,  by  ori^^ 
researches;  to  invite  the  attention  and  aid  of  the  government  to  scientific 
inquiries  of  especial  public  importance,  to  be  directed  by  the  academy;  and 
especially  to  investigate  .  . .  any  subject  of  adenoe . . .  whenever  called  upon 
by  any  department  of  the  government/ 

When  William  Barton  Rogers  assumed  the  presidency  of  the 
Academy,  he  was  nearly  seventy-five  and  far  from  weD.  He  was  also 
President  of  the  Massachusetts  Institute  of  Technology*  a  demanding 
job  in  itself.  Nevertheless,  when  he  received  the  telegram  notifying 
him  of  his  election,  he  left  his  sick  bed  in  Cambridge  and  took  the 
night  train  to  Washington,  arriving  early  on  the  morning  of  the  last 
day  of  the  meeting  to  accept  the  office.' 

Although  he  was  an  active  advocate  of  technical  education  and  an 
administrator  and  counsellor  most  of  his  life.  Rogers  was  also  an 
outstanding  scientist.  With  his  brother  Henry  he  had  published  in 
1842  a  paper  entitled  "The  Laws  of  Structure  of  the  More  Disturbed 
Zones  of  the  Earth's  Crust";  his  wave  theory  of  mountain  chains  was 
the  first  real  contribution  to  dynamic  and  structural  geology  in  this 
country  and  his  enduring  monument  in  science.  Marsh  had  rightly 
called  him  **the  Nestor  of  American  geology**  when  he  named  him  to 
the  Committee  on  a  Plan  for  Surveying  and  Mapping  the  Terrilories 
of  the  United  States.* 

Upon  his  arrival  in  Washington  in  April  1879.  Rogna  found  a  new 
request  before  the  Academy,  asking  its  assistance  on  behalf  of  the 
National  Board  of  Health,  provisionally  established  by  Congress  just 
the  month  before.  Acting  President  Marsh  had  already  apf>ointed  a 
oommittee  of  nine,  headed  by  S.  Weir  Mitchell,  to  consider  the  matter. 

Mitchell,  a  distinguished  practicing  neurologist  in  Philadelphia, 
who  had  served  as  a  surgeon  in  the  Union  Army,  had  been  Henry's 
friend  and  personal  physician.  In  addition  to  his  medical  writings, 
which  included  Wear  and  Tear  (1871).  Injuries  of  Nerves  and  Their 
Consequences  (1878),  and  Fat  and  Blood  (1877),  he  was  an  author  and 

*  NAS.  Annxml  Rrpnrt  for  1879,  .  p.  5. 

*  Emma  S.  Rogers,  (ed.),  Ufe  and  Letters  WiUtam  Barton  Rogers  (Boston:  Houghton 
Mifflin  Co..  1896),  vol.  II,  p.  359. 

*  HAS.  Bkgnpkkd  Mmain  3:6-7;  mas.  Ammat  R^mrt  fir  1878,  p  7. 
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poet  with  an  assured  place  in  American  letters.  His  best-known  novel 

is  probably  Hugh  Wynne:  Free  Quaker. 

The  National  Board  of  Health  had  been  set  up  as  the  result  of  an 
epidemic  of  yellow  fever  that  struck  New  Orleans  in  the  summer  of 
1878  and  spread  up  the  Mississippi  River  as  far  as  Memphis  and  east 
to  (vhatianooga.  Before  it  began  to  wane,  the  epidemic  had  struck  at 
least  eighty  tiiousand  persons,  killing  between  sixteen  thousand  and 
twenty  thousand  and  creating  panic  through  the  South.  Fhcre  was  a 
Marine  Hospital  Service  at  that  time  that  looked  after  merchant 
seamen,  but  no  national  agency  for  public  health,  and  Congress  had 
acted. 

The  legislation  that  established  the  National  Board  of  Health  had 
duvcted  the  Academy  to  appoint  a  committee  to  assist  the  Board's 
military  and  civilian  physicians  in  their  organization  and  planning  for 
a  national  public  hesilth  service  and  program.  The  detailed  report  of 
the  committee  was  submitted  to  Congress  as  a  joint  report  of  the 
Academy  and  the  Board  in  January  1880.' 

At  the  request  of  the  Board,  the  Academy  committee  continued  in 
an  advisory  capacity  for  some  years;  but  the  Board,  beset  by  conflicts 
with  state  and  local  medical  authorities  and  with  the  Marine  Hospital 
Service,  declined  rapidly  in  1882.  In  April  1886.  when  four  years  had 
passed  without  a  request  for  its  assistance,  the  Academy  committee 
was  discharged.  The  Board  itself  ended  in  1893.  The  functions  that  it 
had  been  established  to  fulfill  were  performed  to  an  ever  increasing 
extent  by  the  Marine  HMpital  Service,  which  evolved  into  the  Public 
Health  Service  early  in  the  next  century.* 

The  sense  of  activity  and  purpose  in  the  Academy  that  began  with 
Rogers's  arrival  in  Washington  continued  throughout  his  term.  Early 
in  1880  Congress  passed  an  act  calling  on  the  Secretary  of  the  Interior 
and  the  Academy  to  examine  the  parchment  of  the  Declaration  of 
Independence  and  determine  ways  to  prevent  its  deterioration.  Early 
in  1881,  the  Academy  committee  recommended  that  no  attempt  be 
made  to  restore  the  manuscript  by  chemical  means,  since  such 
methods  were  "at  best  imperfect  and  uncertain  ....  and  partly  be- 
cause .  ,  .  the  injury  to  the  document  ...  is  due.  not  merely  to  the 
fading  of  the  ink  employed,  but  also  ...  to  the  fact  that  press  copies 

*  MAS,  Ammai  Report  /or  S879,  pp.  6-7;  oormpondence  in  has  Archivei:  Conunitlee  to 

Co-operate  with  National  Board  of  Health:  1880. 

'"Minutes  of  ihc  Academy."  April  1886.  p.  140;  A.  Hunter  Dupree,  Scimce  in  the 
Fedtral  Government:  A  History  0/  PoUars  ami  Acttmtus  to  1940  (Cambridge:  I  he  Belknap 
PicM  of  Harvard  Univenity  Picflt,  1957).  pp.  258-263. 
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have  been  taken  from  the  original,  so  that  a  part  of  the  ink  has  been 
removed  from  the  parchment.*** 

Ai  a  result  of  the  AauleiDy*8  report,  the  Declaration  of  Indepeii- 
dence  was  covered  by  wooden  doors.  In  1894  it  was  removed  from 
exhibition,  sealed  between  glais  plates,  and  placed  in  a  sted  safe  to 
protect  it  frmn  further  exposure  to  light  and  from  careless  handling. 
There  it  remained  until  1909,  when  a  second  Academy  committee  was 
requested  by  Secretary  of  Sute  John  Hay,  who  was  concerned  that  the 
document  was  still  deteriorating.  The  conunittee  examined  the  doc- 
ument again  and  agreed  with  the  first  committee  as  to  the  principal 
causes  of  the  deterioration  and  as  to  the  best  means  of  preventing 
further  damage.  Following  the  report,  the  safe  containing  the  Decla- 
ration was  opened  only  once  during  the  next  decade,  in  May  1911.'" 

Three  more  requests  came  to  the  Academy  in  1881  and  another 
three  the  following  year,  all  of  transient  interest  except  one,  "on 
questions  of  meteorological  science."  At  the  request  of  the  Chief 
Signal  Officer  of  the  U.S.  Army's  Signal  Service,  who  was  seeking  to 
advance  that  tdence  and  its  application  to  agriculture  and  commerce. 
President  Rogers  appointed  a  committee  of  consulting  spedaliats 
under  Simon  Newcomb.  The  committee  made  no  reports,  but  pro- 
vided continuing  information  and  advice  to  the  Army  Signal  Sennce 
until  1884,  when  a  congressional  commiision  disputed  the  place  of 
meteorology  in  that  Service." 

William  Rogers's  presidency  appears  to  have  been  a  dme  of  recon- 
ciliation and  reassessment,  the  meetings  in  that  period  easy,  well 
attended,  and  productive.  To  the  number  of  illustrious  names  en- 
tered on  the  Academy  rolls  in  the  decade  before — Newcomb,  Cope, 
Hayden,  Marsh,  King,  Langley,  and  Charles  S.  Peirce — were  added 
during  Rogers's  brief  office  the  meteorologist  Cleveland  Abbe,  mathe- 
matician and  physicist  Josiah  Willmrd  Gibbs  (his  election  the  first  real 
recognition  of  his  extraordinary  genius),  geologist  John  Wesley  Powell, 
the  preoodous  young  Johns  Hopkins  physkistHemy  A,  RcwUmd,  and 

•  Frrdcrick  True,  A  History  of  the  First  Half-CeiUmry  tf  Ike  N^Uhmd  Acadtmy  tf  Sritnem, 
1863-1913  (Washington.  1913).  p.  s8i. 

In  iStsacoppciplatefiMaimileofiheDeduiiioainsaisd^ 
Slate  John  Qirinqr  Adams,  from  which  too  oof»et  were  mudi  off  and  diitribuied  in 

accordance  with  a  Congressional  resolution. 

Trur,  A  Hisinm  of  ihe  First  Half-Cmtury  of  the  Natiortal  Academy  (^Sciences,  pp.  279-884. 

In  i^ix  the  parchment  was  removed  from  the  safe  in  the  Sute  Department  library  to 
die  Ubtaiy  of  CongreM.  Since  1 95s,  under  cvefdlyooaiidledoiNidMoni.k  has  bcai 
on  exhibition  in  the  National  Arcbivet. 

**H»M,Pf9tmimp,  April  1881,  pp^  tSi^tSa;  nAM^AmmdXepmfir  J884,  p.  ti. 
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the  Hopkins  chemist /ra  Remsen.  The  members  now  numbered  above 
ninety,  and  they  condnued  prolific  in  their  preparadon  of  adendflc 
papers. 

TheAnmial  Report  for  1883  listed  a  total  of  777  papen  fcad  before 
the  Academy  stnoe  1864.  Of  these,  the  Academy  had  printed  only  five 
in  the  fint  volume  of  its  Mtmain,  published  in  i8i66.**  Acting  on 
Rogers's  suggesdon  at  the  April  1882  meedng  that  theAfmotrs  series 
be  Tcsumed,  President  Marsh  included  four  papers  with  his  1883 
report  to  Congress,  which  the  Government  Prindng  Office  published 
as  Volume  s  of  the  Memoirs  in  1884.  Publicadon  of  the  Memoirs  at 
government  expense  continued  intermittently  well  into  the  next  cen- 
tury; the  last  volume.  Volume  23,  was  published  in  1941." 

Rogers  did  not  see  the  second  volume.  A  disability  with  which  he 
had  lived  for  many  years,  "rendering  intellectual  exertions  highly 
dangerous  to  his  life,"  had  forced  him  in  1870  to  resign  the  presi- 
dency of  MIT.  In  1878  he  was  able  to  resume  that  office  and  condnued 
as  its  head  until  physical  infirmides  led  him  to  resign  once  again  in 
1881.  In  Cambridge  on  May  50, 1 888,  in  his  third  year  as  President  of 
the  Academy,  he  was  presenting  diplomas  to  the  graduating  dass  of 
MIT  when  '*he  fell  to  the  platform— instantly  dead."** 


OTHNIEL  CHARLES  MARSH  (1883-1895) 


Following  Rogers's  death,  Marsh  again  became  Acting  President  of 
the  Academy,  serving  until  the  following  April,  when  Wolcolt  Gibbs 
was  elected  to  the  presidency.  Gibbs  at  once  declined  to  serve,  saying 
"that  a  sense  of  duty  . . .  owing  to  various  engagements  . . .  obliged 
hhn  to  decline,**  and  on  the  next  ballot  Marsh  was  dected  the  new 
President.**  His  twelve  years  in  that  office  was  the  longest  term  of  any 

**nM^Proe§tdings,  August  1865.  p.  51;  ft  k%.  Annual  Report  for  1883,  pp  31-56. 
"mas,  Proc^dmgi,  November  1881,  pp.  199-soo;  True,  A  History  0/  the  Ftrst  Hatf- 
Cmtury    the  NtUional  Academj  af  Seienea,  p.  6*.  For  Spencer  F.  Baiid't  oommenti,  tee 
nSBnam  of  the  Academy  "  April  1880,  p.  574. 

The  printing  of  Academy  Annual  Reports  and  Memoirs  was  provided  for  by  a  public 
bw  passed  on  January  la,  1895  ("Minutes  of  the  Academy,"  April  1895,  p.  438;  nas 
Archives:  congress:  Acts:  Public  Printing:  1895).  ^  P-  *53  5" 

'*  NAS,  Biographical  Memoirs  3  :12. 

»  "Ifmutcs  of  the  Academy."  April  1883.  p.  15. 
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Academy  President  until  it  was  equaled  by  that  of  Detlev  W.  Bronk, 
elected  Pnesideiit  in  1950. 

Born  to  affluence,  O.  C  Marsh  had  studied  geology  and  paleontol- 
ogy under  Dana  and  Sillinuui,  Jr.,  at  Yale.  After  three  years*  study  in 
Gormany,  at  Heidelberg,  Berlin,  and  Bieslau,  he  returned  to  Yale  in 
1 866  to  a  new  chair  of  paleontology  created  for  him.  He  held  it  until 
he  died,  in  1899. 

A  large,  robust,  and  fuII-bearded  man  and  a  dedicated  scientist, 
Marsh  remained  a  bachelor  all  his  life,  austere,  rehictantly  sociable, 
and  endowed  with  a  splendid  presence.  By  the  middle  18708  his 
discoveries  in  the  West  of  fossil  birds  with  teeth,  mosasaurs,  pterodac- 
tyls, and  dinosaurs  had  begun  to  make  him  world  famous. 

The  field  of  paleontology,  dominated  since  the  1H40S  by  Joseph 
Leidy,  was  still  relatively  unexplored,  but  early  in  his  career  Marsh 
had  encountered  an  active  rival  in  the  field  in  Edward  D.  Cope,  a 
member  earlier  of  the  Hayden  and  Wheeler  surveys.**  Sometime  in 
187 1  Cope  invaded  one  of  Marsh's  fosiil  sites  in  Wyoming,  further 
inflaming  a  bitter  professional  feud  that  bsted  more  than  tiventy-five 
years. 

The  quarrel  between  two  such  eminent  scientists,  both  of  whom 
contributed  much  to  the  field  of  paleontology,  waa  something  of  an 
academic  scandal,  precipitating  bitterness  and  ill-feeling,  not  only 
between  themselves  but  also  among  scientific  colleagues  and  as- 
sociates. It  was  not  without  its  humorous  aspects,  however,  as  re- 
counted by  Reingold: 

Covering  so  mudi  ground  and  worliing  with  great  speed.  Cope  sometimes 
committed  errors  and  blunders  in  his  haste.  Oru  e  I.eidy,  hb  fellow  Philadel- 

phian  and  former  teacher,  discovered  that  Cope  had  reconstructed  a  skeleton 
with  the  skull  at  the  wrong  end  of  the  vertebral  column.  Marsh,  his  great  rival, 
never  let  Cope  torgei  that  incident.'* 

••CiMries  Schucheit  and  Chn  Mae  LeVene.O.  C  Mmnh:  Pieimr  m  P&hmloiogf  (New 
Haven:  Yale  Univentiy  Pren,  1940).  pp.  65, 3ss>  Foe  Simon  Newomib  on  Manb,  tee 
N(  K( omb,  Remimsetma  9f  an  Astronomer  (BoMon:  Houghton  Mtfllui  Ca,  1903),  pp. 

Fur  ihe  early  work  ot  Marsh  and  C^ipc,  see  (Jeurge  ii.  Simpson. '  1  he  Beginnings  of 
Vcricbrale  Paleoniology  in  North  America."  Amoican  Philotophical  Sodeiy.  Tmiuae 

tions  «6:I30-I88  (1943). 

**  Nathan  Reingold.  Science  in  NinrtreiUk^^tlUury  Anmica:  A  DocumetUorj  HiHlmy  (New 
York:  Hill  &  Wang.  1964).  p.  237. 

Ckjpe  directed  in  his  wiU  diat  his  body  fhould  not  be  buried  ai  the  lime  of  hii  dea^ 
but  presented  to  the  Anthropmnelric  Sociecy.  which  was  to  preserve  his  skeleton  and 

brain  in  its  collection.  The  skeleton  was  mysteriously  it)st  until  196(1.  when  it  arrived  at 
the  University  of  Pennsylvania  with  some  primate  material  from  the  Wistar  Institute  of 
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OthnicI  Charles  Marsh.  Presi- 
dent of  the  Academy,  1883- 
iBg5  (From  the  archives  of  the 
Academy). 


Marsh  was  elected  to  Academy  membership  in  1874,  years  after 
Cope.'*  He  became  a  devoted  academician,  not  missing  a  single  one  of 
the  forty  stated  sessions  of  the  Academy  after  he  became  a  member, 
or  a  meeting  of  any  committee  on  which  he  served. 

The  cordial  relations  between  the  Academy  and  the  government 
that  Marsh  had  hailed  after  the  report  on  the  surveys  in  1879 
produced  no  further  comparable  requests,  however.  In  1882,  while 
Acting  President,  Marsh  appointed  the  Committee  to  Represent  the 
Academy  before  Congress  and,  a  year  later,  a  second  Committee  on 
the  Relations  of  the  Academy  to  the  Government."  When  their 
efforts  met  with  no  response,  Cleveland  Abbe,  in  an  effort  to  make 


Anatomy  and  Biology.  It  is  now  arranged  in  a  cardboard  box  in  the  office  of  Loren 
Etseley,  Benjamin  Franklin  Professor  of  Anthropology  and  the  History  of  Science  at  the 
University  (Caroline  E.  Werklcy,  "Professor  Cope.  Not  Alive  but  Well,"  Smithsoman 
6:72-75  (August  1975)]. 

Because  Marsh  had  ready  access  to  the  American  Journal  of  Science  for  his  papers  of 
discovery,  and  Cope  did  not,  one  consequence  of  the  feud  was  Cope's  purchase  of  The 
American  Naturalist  in  1878.  His  First  contribution  was  an  editorial  on  an  Academy 
committee  headed  by  Marsh.  See  Chapter  5,  note  78. 
**  NAS,  Proceedings.  April  1882.  p.  215;  April  1883,  p.  234. 
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these  it)mmiuees  more  tective,  recoiii mended  that  the  Academy  set 
up  a  Washington  office  when  Congress  was  in  session.  Such  an  office 
would  follow  current  bills  and  proposed  legislation  affecting  sciendfic 
interests  and  at  the  same  dme  would  present  the  adentilk  needs  of 
the  country  to  members  of  Congress  and  congressional  committees. 
The  Council  of  the  Academy  declined  to  approve.**  Marsh's  long  term 
in  office  saw  just  two  committees  of  importance,  one  on  behalf  of  the 
Allison  Commission  in  1884,  and  another  on  standards  for  electrical 
units  in  1894.  The  remaining  seven  requests  were  on  minor  matters. 

The  last  decades  of  the  nineteenth  century  were  marked  by  rapid 
expansion  and  change  in  the  United  States,  including  the  disappear- 
ance of  the  great  American  frontier  and  the  acquisition  of  island 
possessions  overseas  as  an  outcome  of  the  Spanish-American  War. 
The  period  was  one  of  unprecedented  industrial,  scientific,  and 
economic  growth,  interrupted  onlv  hriefly  by  the  fmancial  panic  of 
1893  and  the  three-vear  depression  that  followed. 

During  the  closing  )ears  of  the  nineteenth  century,  science  and 
education  were  given  great  impetus  by  the  rise  of  graduate  schools 
across  the  country,  the  surge  of  American  students  to  Germany  for 
scientific  training,  and  the  founding  of  great  private  universities: 
VanderbUt  (1873),  Johns  Hopkins  (1876),  Tubne  (reorganized, 
1884),  Stanford  (1885),  Clark  (1887),  and  the  Univernty  of  Chicago 
(1891). 

Science  acquired  a  new.  far-ranging  voice  when,  in  February  1883, 
Alexander  Graham  Bell  (elected  to  the  Academy  that  year)  and 
Gardiner  G.  Hubbard,  the  lawyer  and  friend  of  science,  founded 
Science  magazine,  to  report  and  promote  the  progress  of  science." 

In  its  introductory  editorial,  Science  remarked  on  the  auspicious 
promise  that  occasioned  its  publication.  American  science  might  seem 
overly  descriptive  or  utilitarian  by  European  standards,  but  its  reputa- 
tion was  assured  in  the  names  of  the  original  researchers  the  century- 
had  produced,  in  the  work  of  Louis  Agassiz,  Benjamin  Peirce,  Joseph 
Henry,  John  William  Draper,  Robert  Hare,  Benjamin  SiUiman,  Sr., 
William  C.  Bond,  James  C.  Watson.  William  Chauvenet,  David  Rit- 
tenhouse,  Joseph  Saxton,  Edward  Hitchcock,  Fsrker  Cleavebnd. 
Their  successors  and  the  assurance  of  the  future  were  even  then  in 
the  schools  and  universities  and  laboratories  of  the  nation.  The 

■■"Minutes  of  the  Academy."  April  1885,  pp.  105-106,  117-118;  "Minutes  of  the 
Council,"  April  1885,  pp.  118-iig. 

"  fttftidptfag  in  the  foundii^  were  Pmldent  Daniel  Cok  Gibnan  of  Johns  Hopkins. 

O.  C  Marsh,  and  naturalist  and  Academy  member  Safflud  H.  Scudder,  fwit  cdkor  of 
Siimtt.  John  Woley  Powell  wat  an  awociate  editor. 
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scientific  sky  is  dear,  and  the  outtook  promising/'  Samuel  H.  Scudder 

Mnroie." 

Although  natural  history  was  the  most  widely  pursued  scientific 
activity  in  nineteenth-century  Ainerica,  the  later  years  of  the  century 
saw  the  emergence  of  the  physical  and  mathematical  sciences,  but 
some  of  the  results  were  insufficienUy  recognized  at  the  time.  There 
tNat  Henry  Rowland't  work  tn  otperimciital  physics,  the  studies  of 
H.  A.  Newrton  and  Simon  Newcomb  of  meteor  and  planetary  orlxts,  of 
Henry  Draper  and  S.  P.  Langley  in  solar  physics,  the  discoveries  in  the 
mechanics  of  heat  by  the  physidst-mathematician  Josiah  W.  Gibbs, 
the  Michebon-Morley  studies  of  **ether  drift,**  the  spectroscopic  work 
of  Harvard  astronomer  Edward  C.  Pickering,  and  the  papers  of  the 
theorist-mathematidan  Charles  S.  Peirce.** 

Gibbs'  paper  on  the  geometry  of  thermodynamics  in  1873,  when  he 
was  thirty-four,  was  first  recognized  by  J.  C.  Maxwell  in  England.  His 
most  creative  work,  "On  the  Equilibrium  of  Heterogeneous  Sub- 
stances" in  1876-1878,  was  called  by  Robert  A.  Millikan  "the  most 
fundamentally  significant  experiment  since  the  discovery  of  elec- 
tromagnetic induction  bv  Faraday. " 

Albert  A.  Michehon  was  elected  to  the  Academy  in  1888.  Also  elected 
during  Marsh's  tenure  were  Alexander  Graham  Bell  (more  for  his 
research  in  aid  of  deaf  mutes  than  his  inventions);  Thomas  C.  Men' 
denhaU,  President  of  Rose  Polytechnic  Institute  and  later  Superinten- 
dent of  the  Coast  and  Geodetic  Survey;  and  naturalist  and  Assistant 
Secretary  at  the  Smithsonian  George  B,  Goode, 


The  Allison  Commissitm  (1884-1886) 

In  an  address  before  the  British  Association  for  the  Advancement  of 
Science  in  1885.  its  President,  Sir  Lyon  Play  fair,  observed  as  some- 
thing of  an  American  phenomenon  that,  "in  some  respects,  this  young 
country  is  in  advance  of  all  European  nations  in  joining  science  to  its 

**  The  Future  of  American  Sdeoce  "  S€WKe  1 : 1-4  (1889);  "National  Tratu  in  Sdenoe," 
SdetKe2  Ab7  (1883). 

The  ideiioe  of  physict ...  n  to  ariie  among  us.**  dedared  Henry  Rowland  in  "A  plea 
for  Pure  Sdenoe.'*  aaas.  Proceedings  52:106.  125  (1883).  As  Rowland  saw  "Ameri- 
can Science  ...  a  thing  of  the  future."'  so  Cf.  B.  Goodc.  in  "Scientific  Men  and 
Institutions  in  America."  The  Epoch  7:467^69  (1887).  considered  science  in  the 
government,  liberally  suppoited,  likely  to  accomplish  more  for  lome  time  to  come  than 
in  d>e  unherriiio  and  other  innkutioni. 

**  Rcingold,  Seimee  m  NmHmiAdfUiuy  Awmkm,  pp.  16a,  151-158. 
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administrative  offices.""  It  was  a  oommeiit  upon  a  significant  con- 
gressional investigation  then  in  progress. 
By  1884,       proliferation  of  U.S.  agencies  and  departments  in 

which  science  played  a  significant  part  had  raised  so  many  questions 
regarding  the  relationships  between  science  and  government  that 
Congress  set  up  a  Joint  Commission  to  study  and  report  upon  the 
issues  involved.  With  only  a  brief  hiatus  during  the  presidential 
elections  of  that  year  and  the  change  to  a  Democr  atic  Administration 
under  Grover  Cleveland  in  1885,  the  Commission  conducted  its 
hearings  for  two  years,  raising  questions  and  issues  that  have  persisted 
to  the  present  day.** 

Comprising  three  members  of  the  Senate  and  three  from  the 
House,  the  Commission  took  its  name  from  its  Chairman,  Senator 
William  B.  Allison  of  Iowa,  but  its  most  effective  member  was  Repre- 
sentative Theodore  Lyman  of  Massachusetts,  a  trained  scientist, 
member  of  the  Academy,  and  son-in-law  of  Louis  Agassiz.  The  other 
members  were  Senators  Eugene  Hale  and  George  Pendleton  and 
Representatives  Robert  Lowry  and  Hilary  A.  Herbert. 

One  ol  the  Commission's  first  acts  was  to  request  President  O.  C. 
Marsh  to  appoint  a  committee  to  study  the  organization  of  the 
national  surveys  and  signal  services  in  Europe  and  then  "consider  the 
present  organization  of  the  Signal  Service,  Geological  Survey,  Coast 
and  Geodetic  Survey,  and  the  Hydrographic  Office  of  the  Navy 
Department,  with  a  view  to  secure  greater  efficiency  and  economy  of 
administration  of  the  public  sernce.*^ 

Marsh  responded  by  appointing,  in  July  1884,  an  Academy  Com- 
mittee on  tiw  Signal  Service  of  the  Army,  the  Geological  Survey,  the 
Coast  and  Geodetic  Survey,  and  the  Hydrographic  04ffice  of  the  Navy 
Department.  The  Chairman  was  retired  Quartermaster-General  and 
Army  Engineer  M.  C.  Mci^s.  and  the  members  were  William  H. 
Brewer  of  Yale,  Samuel  P.  Langley  of  the  Allegheny  Observatory, 
E.  C.  Pickering  and  W.  P.  Trowbridge  of  Columbia,  Francis  A.  Walker 
of  MIT,  C.  A.  Young  of  Princeton.  Col.  Cyrus  B.  Comstock  of  the 
Corps  of  Engineers,  and  Simon  Newcomb  of  the  Nautical  Almanac 
Office. 

However,  Comstock  and  Newcomb  were  ordered  by  their  superior 

*  George  Basalt  H  dL  (cds.),  Vktorim  Sdmer  (New  York:  Andior  Books.  1 970),  p.  66. 
**  Dupree.  Somrf  in  Uu  FedendGavemmml.  Chapter  XI. 

""Report  on  thr  National  Surveys  and  Signal  Service.  OctohxT  16,  1884,"  sas.  Annual 
R^art  Jar  1884,  pp.  54-35:  Joint  Commission  to  Consider  the  Present  Organiza- 
tkm ....  TttHmm^,  March  16.  1886, 49th  Cong.,  ist  sess..  Senate  Mbc.  Doc.  8s  (Set. 
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officers,  the  Secretaries  of  War  and  Navy,  not  to  sign  the  resulting 
report  for  reasons  of  conflict  of  interest.  Meigs,  himself  a  retired 
ofiker,  tried  luisucoessfully  to  have  the  order  rescinded,  pointing  to 
the  precedent  of  the  Academy  investigation  of  the  surveys  in  1878, 
in  which  **ofiioers  of  the  Army  and  Navy  as  Academicians  Piad]  taken 
part  in  the  debates  and  reports  thereon  submitted  to  Congress.** 
Although  they  participated  in  the  investigation,  Comstock  and  New- 
comb  officially  retired  from  the  committee  aiul  their  resignations 
were  noted  in  the  final  report.'* 

The  Academy  committee  was  given  essentially  the  same  objectives 
as  the  Allison  Commission,  namely,  to  determine  the  place  of  some  of 
the  new  scientific  activities  in  the  government  and  to  bring  order  into 
their  op>erations. 

The  first  national  system  of  weather  reporting  had  been  instituted 
by  Joseph  Henry  at  the  Smithsonian  in  1849,  but  was  severely  crip- 
pied  by  the  Civil  War.  Then,  in  1870,  the  responsibility  for  a  national 
Weather  Bureau  was  turned  over  to  the  Signal  Service  of  the  Army. 
Under  its  civilian  meteorologistt  Cleveland  Abbe  and  William  Ferrd, 
it  had  grown  as  productive  in  basic  research  as  in  forecasting  and 
mapping.  The  Geological  Survey  under  PoweD  had  expanded  its 
mission  to  support  thriving  studies  in  anthropology  and  ethnology  in 
conjunction  with  his  Bureau  of  Ethnology  in  the  Smithsonian,  had 
developed  a  splendid  bibliographical  program,  and  had  deployed  an 
ever-growing  corps'  of  assistants  in  geography,  topography,  hydrol- 
ogy, and  conservation." 

The  Coast  and  Geodetic  Survey  came  under  the  scrutiny  of  the 
Allison  Commission  because  of  its  costly  mapping  and  charting  pro- 
grams, ]:>articularly  its  hydrographic  work  and  the  vast  trigonometric 
survey  intended  to  cover  the  whole  of  the  United  Stales — something 
Powell,  too,  was  doing  for  cartographic  purposes.  The  Hydrographic 
Office,  separated  from  the  Naval  Observatory  after  the  war,  had 
abandoned  its  earlier  work  in  oceanography,  turning  from  its  deep- 
sea  soundings  to  the  survey  of  foreign  coasts  and  of  unsurveyed 
harbors  and  channels. 

Marsh  submitted  the  committee*8  report  three  months  after  receiv- 
ing the  Allison  Commission's  request.  The  report  indicated  the  com- 
mittee's opinion  that  the  efficiency  of  the  surveys  of  the  United  States 

"  WAS.  Fnm^np,  April  1885,  p.  254;  correspondence.  September-October  1884,  in 
MAS  Archivei:  Committee  on  Organization  of  National  Surveys  and  Signal  Service. 

A  defrnsr  of  his  vast  survey  project  had  appeared  in  "The  Sphere  of  the  United 
States  Gcoiogicai  Survey,"  Science  i:  185-186  (March  25,  1883). 
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would  not  be  increased  by  adopting  any  form  of  organization  esisdng 
in  Europe.  The  committee  then  called  attention  to  a  previous  recom- 
mendation  of  the  Academy  in  1878  that  the  C2oast  Survey  be  trans- 
ferred to  the  Department  of  the  Interior  and  that  its  v/ork  be 
extended  to  include  topographic  land  surveys.  It  recommended  that 
the  Weather  Bureau  be  Separated  from  the  Signal  Service  and  put 
under  the  control  of  a  scientific  commission,  but  did  not  recommend 
any  immediate  change  in  the  work  of  the  Hydrographic  Offu  e." 

With  these  practical  considerations  out  of  the  way»  the  committee 
presented  its  principal  fmding: 

The  attention  of  Congress  should  abo  be  directed  tp  the  fact  that  the 
administration  of  a  identiftc  bureau  or  department  involves  greater  difllcul- 

ties  than  that  of  a  purely  business  department.  .  .  .  Again,  its  administration 
requires  a  combination  of  scicniifK  knowledge  with  administrative  ability, 
which  is  more  difficult  to  command  than  either  of  these  qualities  separately. 
These  difHculties  are  intensified  by  the  absence  of  any  central  authority  to 
control  the  work  of  a  Government  scientific  organization.  Each  head  of  a 
scientific  organization  is  now,  practically,  absolutely  independent,  and,  in  his 
individual  judgement  of  what  his  organization  shall  do,  b  controlled  only  by 
Congress  itself,  acting  onlv  through  its  annual  appropriation  biUs.  We  COIH 
ccive  that  this  state  of  things  calls  for  measures  of  reform.  .  .  . 

Your  committee  states  only  the  general  sentiment  and  wish  of  men  of 
tdenoe,  when  it  says  that  itt  members  believe  the  tinK  it  near  when  the 
country  will  demand  the  institution  of  a  brandi  of  the  execudve  Government 
devoted  especially  to  the  direction  and  control  of  all  the  purely  sdentilic  work 
of  the  Government.** 

The  committee  therefore  proposed  the  establishment  of  a  depart- 
ment of  science  to  coordinate  the  scientific  work  of  the  federal 
government.  In  fulfilling  its  executive  function,  the  department  ought 
not  undertake  any  work  that  was  appropriate  to  individual  investiga- 
tors or  to  the  states,  or  compete  with  scientific  research  in  the  univei^ 
sitles.  Rather  it  should  confine  itself  to  the  increase  and  syslematiza- 
tion  of  knowledge  tending  to  promote  the  general  welfere.  That 
mission  could  best  be  accomplished  by  putting  the  department  of 
science  under  the  direction  of  a  science  administrator.** 

**  True,  A  Htuory  of  thf  First  Half  Cmtury  of  the  Notuml  Academy  tf  Seknutt  p.  197. 
*'  HAS,Anntial  Report  for  1884,  pp.  41-4S. 

"/ML  In  aU  later  coniidenaiom  of  a  depmtinent  of  Kience.  the  concept  titttt^ 

of  the  "one  central  authority . . .  [over]  the  scientinc  operations  of  the  govern- 

mcnt  .  .  .  should  b<-  an  administrator  familiar  with  Micntific  affairs,  hut  not  necessarilv 
an  investigator  in  any  special  branch,"  and  not  a  pobtical  or  service  appointee,  became  a 
matter  of  faith  as  well  as  conflict. 
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If  such  a  department  leemed  too  great  an  innovation  or  preiently 
impracticable  or  impolitic,  then  all  scientific  work  in  the  government 
should  be  transferred  to  some  one  established  executive  department 
The  consolidation  should  begin  by  reconstituting  into  four  bureaus 
the  work  of  the  agencies  under  consideration:  a  Coast  and  Interior 
Survey,  restricted  to  geodesy  and  hydrography,  to  which  the  Hydro- 
graphic  Office  of  the  Navy  would  be  transferred;  the  Geoloj^cal 
Survey,  left  unchanged;  a  Meteorological  Bureau,  taking  over  the 
weather  map  functions  of  the  Signal  Service;  and  a  central  physical 
observatory  and  laboratory  for  meteorological  and  other  "investiga- 
tions in  exact  science."  In  the  latter  might  be  advantageously  placed  a 
"bureau  of  electrical  standards,"  to  which  should  be  transferred  the 
existing  Office  of  Weights  and  Measures  in  the  Coast  Survey,  at  that 
time  planning  studies  in  electrical  standards. 

To  direct  and  coordinate  the  work  of  diesc  bureaus,  the  Academy 
suggested  a  permanent  commission  of  nine  members,  attached  to  the 
proposed  federal  department  and  empowered  to  regulate  all  sden* 
ttfic  work  of  the  government  The  commission  should  consist  of  the 
President  of  the  National  Academy  of  Sdences,  the  Secretary  of  the 
Smithsonian,  "two  civilians  of  high  scientific  reputation**  appointed  by 
the  President  of  the  United  States,  an  officer  of  the  Corps  of  En- 
gineers and  a  Navy  professor  of  mathematics  also  designated  by  the 
Chief  Executive,  the  Superintendent  of  the  C-oast  and  Geodetic  Sur- 
vey, the  Director  of  the  Geological  Survey,  and  the  head  of  the 
meteorological  bureau." 

With  the  Academy's  report  in  hand,  the  Allison  Commission  met  on 
December  4,  1884,  and  began  the  hearings,  which  lasted  until  the 
early  part  of  1886. 

The  most  influential  witnesses  to  appear  before  the  (x)mmission 
were  John  Wesley  Powell,*^  defending  not  only  his  Geological  Survey, 
but  also  the  principle  of  government  support  of  sdence,  and  an 
equally  powerful  opponent,  Alexander  Agassis,  who  believed  that  the 
doctrine  ofkianrfmn  should  apply  to  science  as  well  as  to  business.** 

"IW.,  pp.  4«-4S. 

Testimony  by  and  roncerning  Powell  and  hk  Geological  Survey  comprised  alnml 
half  the  eleven  hundred  pages  of  the  Allison  report,  and  Powell  was  called  to  lestifv  on 
sixteen  occasions.  See  W.  C.  Darrah.  Powell  <^  the  Colorado  (Princeton:  Princeton 
Unlvctiky  fkcM,  1951).  pp.  876-878, 188. 

llie  ABmoii  repon  bepn  aiid  ended  widi 
a  department  of  science  (Testimony,  pp.  23-90,99^1001);  Powdl't  letdmoojr  reprinied 

in  5(VTM-f  5:51-55  (lanuarv  iHHr,). 

**  Dupree,  Science  tn  the  Federal  Government,  pp.  S80-S24. 


Copyrighted  material 


/  OTHNIEL  CHARLES  MARSH  (1883-18^5) 

Tbe  sdendfic  oommunity  experienced  some  trepidatioii  when  the 
Gommiasion,  which  had  been  friendly  to  science,  suspended  its  hear- 
ings in  Fehniary  1885,  just  prior  to  the  inauguration  of  Presidem 
Giover  Cleveland,  and  did  not  resume  until  the  following  December. 
Cleveland's  reputation  of  disdain  for  sdenoe  and  his  campaign  prom- 
ise to  reduce  the  bureaucracy  in  Washington  had  preceded  him.  He 
heard  of  the  consternation  in  the  Treasury,  the  General  Land  Office, 
and  the  Navy  Department  caused  by  the  early  testimony,  and  rumors 
of  the  state  of  demoralization  in  the  Coast  Survey  when  the  aging 
HUgard  was  forced  to  resign  by  a  Treasury  Department  committee 
headed  by  a  political  appointee.  F.  M.  Thorn. 

Another  anxiety  was  occasioned  when  two  members  of  the  Com- 
mission, Representative  Hilary  Herbert  and  Senator  John  T.  Morgan, 
both  from  Alabama,  strongly  opposed  Powell  and  sought  to  strip  his 
Geological  Survey  of  some  of  its  authority  and  funds. 

In  the  end,  however,  the  Allison  Commission's  investigauon,  which 
ended  on  January  $0, 1886,  completely  exonerated  PbwelTs  Geologi- 
cal Survey  and  recommended  an  increase  in  its  appropriation.  Tbe 
legislation  recommended  by  the  Commission  left  the  Geological  Sur- 
vey intact,  rejected  an  attempt  to  transfer  the  Coast  Survey  to  the 
Navy  Department,  resisted  Powell's  suggestion  that  all  federal  science 
be  turned  over  to  the  Smithsonian  rather  than  to  a  department  of 
science,  and,  by  doing  nothing  about  the  Signal  Service  and  the 
Hydrographic  Office,  "both  affirmed  the  worth  of  government 
science  and  denied  the  validity  of  a  separate  department  for  it."** 

Although  the  inore  comprehensive  recomtnendaiions  of  the  com- 
mittee oi  the  Academy  were  not  adopted  by  Congress,  several  of  the 
proposed  changes  were  made  in  the  next  decade  and  a  half.  In  i8go 
the  Meteorolo^cal  Service,  formeriy  combined  with  the  Signal  Ser- 
vice of  the  Army,  became  a  separate  bureau  under  the  Department  of 
Agriculture.  That  same  year  the  Astrophysical  Observatory,  cone- 
spooding  to  the  observatory  proposed  by  the  committee,  was  or- 
ganized under  the  Smithsonian  Institution;  in  igoi,  the  National 
Bureau  of  Standards,  to  which  was  transferred  the  work  of  the 
former  Office  of  Weights  and  Measures,  was  established  in  the 
Treasury  DepartmenL*^ 

**IM1,  pp.  190-191.  The  summaiion  of  die  AIGmni  Corainhiion  appeared  in  Home 
Report  S740.  40di  Gong.,  lit  mm^  June  lo,  1886.  espedaly  pp.  t.  6.  28.  53,  54. 

Editorial  comment  on  the  two  seuions  of  the  Allison  Commission  appeared  in  Science 
5:41-42  (January  10.  1 8^5). Sarmre  5:336-338  (April  84.  1885).  SMdSaence  7:427  (May 
14,  1886). 

"True.illfitfoi^^tlrMlfajr'CM^^lIrM^^ 
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The  report  of  the  Academy  to  the  Allison  Commission  signaled  a 
marked  change  in  Academy  procedure.  Bache  had  said  that,  except  in 
urgent  cases,  Academy  reports  would  be  presented  to  the  member- 
ship for  diacussioii  and  approval  before  transmittal  to  the  govern- 
ment.** Unlike  the  report  on  the  surveys  earlier,  which  carried  the 
endorsement  of  the  Academy  as  a  whole,  the  report  for  the  Allison 
Commission  did  not;  therefore,  as  an  anonymous  but  friendly  critic  in 
Science  pointed  out,  it  did  not  speak  with  the  authority  of  the 
Academy. 

The  Home  Secretary,  Asaph  Hall,  suied  the  Academy  position, 
unchanged  to  the  present  day: 

It  is  assumed  by  the  public  that  these  reports  have  been  examined  and 
approved  by  the  academy,  and  therefore  that  they  express  the  opinion  of  that 
body.  This  is  a  mistake.  Generally  a  report  b  not  submitted  to  the  academy  for 
discussion,  and  it  must  be  understood  to  represent  only  the  opinion  of  the 
commiuee  who  sign  the  reporL" 

Grover  Cleveland  might  have  deplored  certain  excesses  of  the  scien- 
tific temperament  but  he  was  not  antisdence;  and  in  Alexander 
Agassiz  he  found  a  congenial  spirit  whose  conviction  was  also  his  own, 
tiat  **nothing  but  disaster  [could  result]  from  the  centralization  of 
science  at  the  capital."***  In  the  £all  of  1885,  further  acquaintance, 
Cleveland  had  offered  Agassiz  the  supcrintendency  of  the  Coast 
Survey  and  asked  him  to  be  the  sdentiiic  adviser  to  his  Administra- 
tion. 

I  am  sorely  tempted  [Agassiz  wrote  that  September]  to  give  up  everything  and 
go  to  WashingtcNi,  for  to  become  the  diief  scientific  adviser  of  the  Govem- 


Thc  Astrophyskal  Observatory  had  been  projected  in  Joseph  Hcnrv's  essav.  "On  a 
Physical  Laboratory, "  in  Smithsonian  \tMA\xUon,AnnwU  Report Jor  1870,  pp.  141-144. 
**  wiMtAfmmA RtpoTt for  1863,  p.  s.andNAsCoiMimiionandBytews.  Aitide  V.Sectkm 

4  (iMs)- 

**SdmM  5:326  (April  17.  1885):  Asaph  Hall,  "Repoits  of  the  Natioaal  AcMleiny  of 

Sciences,"  Sfwir*-  7:286  (March  a6.  1886). 

**  Alexander  Agassiz  concurred  with  Cleveland's  remark  about  the  Coast  Survey  in  his 
arniml  measi^  10  Congren  (noted  in  Samer  6:507  (December  11,  1885)]  that  like 

other  scientific  agendet  it  "sadly  needed  legislative  attention":  and  in  hit  arddCt  "Hlie 
National  Government  and  S(iet)(e"  [Thr  Xalitm  ■//  5'2'>-r>26  (December  24.  1885)!, 
Agassiz  declared  that  in  recent  years  "the  scieniillc  activity  at  Washington  [has]  been 
•oinething  prodigious"  and  reqidred  trinBmii^  and  directlQa.  The  govemmem  should 
Kmit  In  support  of  sdence  to  such  worit  as  b  within  nchher  the  provfaice  nor  the 
capacity  of  the  individual  [scientist]  or  of  the  universities,  or  of  associations  and 
st  ientific  societies."  He  accepted  "moderate  centralization,"  but  a  single  cabinet  head  to 
represent  science  before  Congress,  and  the  National  Academy  always  at  his  service,  was 
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ment  arui  be  able  to  influence  legislation  as  far  as  can  be  done,  on  behalf  of 
science,  is  a  thing  .  . .  not  lightly  to  be  declined. 

Were  lie  five  years  younger,  he  said,  he  would  not  hesitate,  but 
concern  for  his  health  and  the  sacrilke  of  hi»own  scientific  work  and 
private  interests  on  which  his  scientific  future  depended  caused  htm 
to  decline  both  offers.  He  felt,  too,  that  the  Coast  Survey  called  for  a 
professional  mathematidan  or  physicist;  and,  although  his  scientific 
friends  unanimously  approved  the  President's  choice,  he  was  aware 
that  his  support  for  reoiganization  in  the  bureaus  had  called  down  on 
him  the  animosity  of  some  of  the  scientific  men  at  Washington.** 

The  concept  of  a  scientific  adviser  to  the  President,  which  was  not 
realized  for  another  seventy  years,  was  as  extraordinary  a  proposal  in 
that  day  as  a  department  of  science.  But  Agassiz,  at  forty-nine, 
growing  wealthy  through  copper  interests,  and  hurrying  to  establish  a 
reputation  in  science,  fell  he  must  husband  his  efforts.  Although  his 
health  continued  poor,  he  lived  to  the  age  of  seventy-four. 

Differing  with  the  Academy's  report  to  the  Commission  and  with 
the  ''politiod  scientists'*  in  the  city,  Agassiz  not  long  after  resigned 
from  the  Academy,  declining  honorary  membership,  only  to  request 
and  be  granted  it  the  next  year.  He  was  restored  to  the  active  list  eight 
years  later.^ 


Debate  of  an  Expanded  Role  for  the  Academy 

The  Allison  Commission  hearings  stimulated  almost  as  much  con- 
troversy as  that  aroused  by  the  Smiihson  bequest  forty  years  earlier, 
much  of  it  aired  in  Science  magazine,  in  w  hich  science  had  a  forum  for 
the  first  time.  The  proposal  tor  a  department  of  science,  for  example, 
became  the  subject  of  much  heated  debate.^ 

Agaarii  to  Edwin  L.  GodUn.  editor  of  The  Nation,  September  30.  1 885.  in  George  R. 
Agassiz  (ed.).  Letters  and  RecolUctions  tfAhmmin  Agmk  wUk  •  Shetth  of  His  Life  and  His 
Work  (Boston:  Houghton  Mifflin  Co..  1913).  pp.  s  19-821;  editorial, ''The  Preudent 
and  Prof.  Agassiz."  Sdente  6:302-303  (October  9.  1885). 

<•  Agamz.  The  Coast-Survey  and  'Pbliiical  Sdeniim'.''  Satmr  6:SSS-454  (September 
itt  1885);  "Minutei  of  the  Academy,"  November  18M,  pp.  161-169:  April  1887.  p^ 

167;  April  1894.  p.  400. 

**  Srirvff  5:41^2  (January  10,  1885)  had  initiated  the  discussion  bv  saving.  "No  more 
unporuni  measure,  affecting  the  inieresu  oi  science  in  this  country,  has  been  proposed 
since  the  chartering  of  the  National  academy  of  sciences  with  the  functions  of  an 
advisory  bomd  to  government  departmenu."  See  also  the  editorial.  "The  CoMoidatioo 
of  Govemnent  Sdentific  Worlt,"  Scwmm  J:596^»8  (April  84, 1885). 
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Taking  exception  to  proposals  for  the  establishment  of  the  depart- 
ment was  an  anonymous  writer,  possibly  a  member  or  friend  of  the 
Academy,  for  he  knew  that  the  Academy  had  made  just  forty-four 
repKJrts  to  the  government  in  the  past  twenty  years.**  He  saw  a 
department  of  science,  or  even  an  advisory  commission,  unlikely  and 
also  unnecessary.  The  real  need  in  the  scientific  agencies  was  intelli- 
gent supervisioii,  and  thit  the  Academy  eotiild  provide  with  two 
amendments  to  its  Act  of  Incorporation  oif  1863.  One  would  require 
the  President  of  the  Academy  to  report  annually  to  Congress  on  tiie 
present  state  of  aD  national  works  beating  on  sdence  and  its  applica- 
tions, with  such  recommendations  as  had  the  sanction  of  the  Academy 
as  a  whole.  The  other  amendment  would  authoriie  the  Academy, 
without  waiting  for  a  special  request,  to  communicate  to  either  house 
of  Congress  at  any  time  its  views  on  any  proposed  legislation  bearing 
on  science. 

These  amendments  would  indeed  make  the  Academy  the  high 
tribunal  intended  at  its  founding,  the  writer  asserted,  but  had  not 
been  considered  lest  Academy  members  in  scientific  bureaus  be 
accused  of  and  possibly  reprimanded  for  attempting  to  influence 
legislation.  The  proposed  amendments  to  the  Charter  were  not  raised 
either  in  the  Academy  or  Congress/* 

Whedier  or  not  a  wholly  serious  suggestion,  the  proposal  seems  to 
have  been  a  response  to  the  absence  of  requests  that  disturbed  the 
Academy  through  most  of  Marsh's  long  presidency.^  Marsh,  as 
solicitous  for  the  reputation  of  the  Academy  as  he  was  single-minded 
about  paleontology,  remained  outwardly  undisturbed. 

In  Us  address  upon  reelection  to  the  presidency  in  April  1889,**  he 

^TheBicof  icparai^ipearediniMS,ifiHNM(|{<;^  pp.  33-34. 

«•  "\r  "RefomniioD  of  Science  LegislaUon."  Science  5:S2S-88t  (April  17,  1885). 

An  ardent  proponent  for  Academy  direction  of  a  department  of  scienc  e  was  R.  W. 
Schufcldt,  an  Army  officer,  in  "Science  and  the  State," Scimc«  7: 155-156  (February  19, 
1886).  As  vigorously  opposed  was  Academy  member  John  S.  Billings,  in  ''Sdentifk  Men 
and  Thdr  DiMiei,'*  Sdmu  ff:M5-M7  (Deocmber  10. 1886). 

*•  True,  in  A  History  of  the  First  Half-Century  of  the  Naticnal  Academy  of  Sciences,  p.  aoi, 
ascribed  their  absence  to  "the  increase  of  large  scientific  organizations  in  the  country', 
the  growth  of  public  opinion  relative  to  scientific  matters  of  more  or  less  practical 
imponanoe,  and  the  development  of  the  scientific  bureaus  of  the  Goivenunent." 
*^  Marsh's  TtVt*^**"  was  influenced  in  part  by  the  reaction  of  the  membership  to 
Cope's  intemperate  attacks  on  Marsh  and  Powell  in  his  American  Natttraiist  22:244-245 
(January  1889),  in  the  pages  of  the  New  YorkHeraU  that  January,  and  at  the  Academy 
meetings,  which  Cope  faithfully  attended.  The  wwdtani  pufafid^  gave  impdns  to  a 
new  wave  of  juvci'mncpl  ecoooafliy  that  to  drastically  cut  apptuptiatioiii  for  scientific 
^ynciridtatPoweMin  1894  lesifDed  iron  the  Gcoh^M  Survey.  See  Danrah,Pswftf^ 
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answered  a  question  that,  he  said,  had  been  raised  at  previous  meetings 
and  again  at  that  session: 

Shall  the  Academy,  in  addition  to  the  duly  of  giving  its  advice  when  asked, 
volunteer  its  advice  to  the  Government?  .  .  .  Mv  nu  n  opinion  on  this  subject, 
alter  careful  consideration,  is  against  such  action,  i  he  Academy  stands  in  a 
confidential  rdation  to  the  Government,  as  its  scientific  adviser,  and  in  my 
judgment  it  would  lose  both  influence  and  dignity  by  <rffering  tes  advice 
unasked  ...  [T]he  safe  ground  for  the  Academy,  as  a  body,  is  to  wait  until  its 
advice  is  asked. 

The  matter  of  volunteering  its  services,  said  Marsh,  was  one  of  the 
"questions  relating  to  policy  of  the  Academy  ...  on  which  our  charter 
and  Constitution  throw  no  light."  During  his  term  in  office,  he  had 
established  precedents  regarding  some  of  those  questions  that  might 
be  called  "the  unwritten  law  of  the  Academy."  The  exception  to  the 
policy  on  volimteering,  which  might  on  rare  occasions  be  advisable, 
was  in  the  Academy  rule  that  permitted  inclusion  in  the  annual  report 
of  a  memorial  recommending  investigations,  and  **on  several  occa- 
sions this  has  been  done.** 

In  the  case  of  requests  that  were  essentially  technical  in  character, 
the  Academy  would  also,  as  a  matter  of  policy,  assess  **the  scienti£k 
principles  involved  in  the  investigation,  [acting] ...  as  confidential 
adviser  in  a  matter  which,  though  small  in  itself,  might  involve  large 
interests."*' 

Also  relevant  to  Academy  policy,  he  felt,  was  the  precedent  he  had 
established  in  strongly  protesting  the  withdrawal  of  Simon  Newcomb 
and  Cyrus  B,  Comstock  from  the  Academy  committee  on  the  Allison 
Commission  as  the  Secretaries  of  Navy  and  War  had  demanded.  As 
"an  independent  department  of  the  Government,  created  by  the  same 
power  and  equal  in  rank  with  the  [other  departments],"  the  Academy 
alone  had  the  right  to  determine  who  was  or  was  not  appointed  to  an 
Academy  committee.  The  quesdon  oi  the  relation  of  the  Academy  to 
the  government,  nowhere  mentioned  m  its  brief  charter,  arises  again 
and  again  in  the  first  century  of  the  Academy.  General  Meigs, 
Chairman  of  the  committee  for  the  Allison  Commission  in  1884,  had 
inadvertently  declared  the  Academy  *'as  completely  a  Government 
institudon,  a  part  of  the  Government,  as  is  the  War,  the  Treasury,  m* 
the  Navy  Department  * . .  the  scientific  department  of  the  Govern- 

Hht  Ctbndo.  pp.  339-34o>  545>  34^^  Henry  rair6elil  Oriiorn,  Copg:  M^mr  NtHmaliti 
(PrincMon:  Princecon  Univenitjr  Pkm,  1991).  p|>.  960-961. 

""Address  of  the  President,"  nas,  Procfrdings,  April  1889.  pp.  325-327:  "Address  of 
President  O.  C.  Marsh,  April  19,  i8ll6t"  p-  s  (nas  Archives:  nas:  Mccungs:  1895). 
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mcnt,  established  by  law  .  .  .  with  the  duty  of  investigating  and  advis- 
ing its  other  departments,  at  their  request."  Secretary  of  War 
Robert  T.  Lincoln  had  of  course  replied  that  the  Academy  was  a 
private  corporation  chartered  by  Congress  and  not  a  part  of  the 
government.** 

Just  as  Marsh's  second  term  ended,  the  Academy  realized  one  of 
the  most  important  events  of  his  presidency,  the  enactment  of  iegisla- 
tioii  enniring  the  regular  and  prompt  publication  of  the  Academy's 
Ammal  Reports  and  sdendfic  Memem,  pladng  them  in  the  same 
category  as  the  CongressiantU  Reeerd  and  die  reports  of  federal  agen- 
cies. Not  only  did  their  timely  publication  enhance  the  prestige  of  the 
Academy,  Marsh  pointed  out,  but  the  legislation  had  signified  *^e 
legal  recognition  by  Congress  of  the  National  Academy  of  Sciences  as 
an  independent  branch  of  the  government,"  a  position  that  "had  not 
always  been  acknowledged."*" 

Marsh's  final  years  in  office  saw  but  a  single  committee  of  lasting 
consequence.  In  1894  Congress  asked  the  Academy  to  determine 
specifications  for  the  primary  electrical  units,  the  ampere  and  volt.  It 
was  the  third  occasion  while  he  had  l)een  presiding  officer,  Marsh 
observed,  that  Congress  had  called  upon  the  Academy  to  decide  a 
question  of  national  importance,  and  "paid  the  Academy  the  highest 
compliment  any  nation  has  ever  conferred  upon  a  body  of  sdendfic 
men,  by  ordering ...  a  report,  which,  on  its  publication . . .  should 
thereby  become  the  hw  of  the  land.**** 

In  1884  physicists  John  Trowbridge  and  Henry  Rowland  had  gone 
to  the  International  Congress  of  Electricians  at  Paris  to  take  part  in 
the  formulation  of  definitions  for  electrical  units  At  the  next  con- 
gress, in  Chicago  in  1893,  the  terms  "international  ohm,"  "ampere," 
"volt,"  "coulomb,"  "farad."  "joule,"  "watt."  and  "henrv"  were  adopted; 
a  law  defining  these  standard  units  of  electrical  measurement  was 
ratified  by  the  U.S.  Congress  in  July  1894.  Upon  the  recommendation 
of  T.  C.  Mendenhall.  head  of  the  Coast  and  Geodetic  Survey  and  its 
Office  of  Weights  and  Measures,  the  act  oi  raiitkation  stated  that  it 
would  be 

**  Correspondence  in  nas  Archives:  Committee  on  Organization  of  National  Surveys 
and  Signal  Service. 

''"Addrais  of  Proidem  O.  C.  Manh.  April  19, 1895,"  pp.  t,  4-5  (was  Ardiim:  has: 

Meetings:  1895);  "Minutes  of  the  Academy,"  April  1894.  pp.  397-398:  February  18951 
p.  4^2.  For  the  legislation,  see  "Minutes  of  the  Council."  April  1907,  pp.  71-74. 

For  the  earlier  dissatisfaction  of  nicint>ers  over  the  lack  of  in-house  puUicatioa 
fariBtict,  lee  has,  Pf9utim§h  November  1891,  pp.  376-377. 
"  "Addrm  of  Preiideni  O.  C.  Manh.  April  19*  1895,**  p.  1. 
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the  duty  of  the  National  Academy  of  Sciences  to  prescribe  and  pub- 
lish .  .  .  such  specifications  of  details  as  shall  be  necessary  for  the  practical 
application  oi  the  definitions  of  the  ampere  and  volt  hereinbefore  given,  and 
such  ipedficadcMis  shall  be  the  standard  specifications  herein  mentioned.** 

The  report  on  specifications  for  the  ampere  and  volt  was  the  work 
of  the'  aeven-mcmher  Committee  on  Standards  for  Ekcciical  Mea- 
sures headed  by  Henry  A.  Rowbnd.  It  was  presented  at  the  special 
meethig  in  February  1895,  adopted  by  unanimous  vote  cf  the 
Academy  as  a  whole,  and  sent  to  Congress  for  its  formal  enactment.** 


Efforts  to  Reorganize  Ae  Academy 

At  the  April  meeting  that  year,  Marsh  declined  to  be  nominated  for  a 
third  term  as  President,  intimating  the  reason  in  his  last  address  to  the 
Academy.  He  felt  strongly  about  "the  profound  changes  in  our 
organization  which  some  of  our  most  honored  members  have  advo- 
cated in  the  last  few  years"  and  which  he  had  resisted,  although  he 
had  "endeavored  as  president  to  maintain  an  impartial  attitude.***^  He 
referred  to  the  repeated  efforts  of  some  of  the  long  -time  members  of 
the  Academy  to  restore  the  classification  of  membership,  abolished  in 
187a. 

To  them,  the  unstructured  membership  in  an  expanding  Academy 
seemed  to  have  little  precedent,  little  merit,  and  no  advantage.  B.  A. 
Gould  and  Wolcott  Gibbs  declared  that  in  a  larger  Academy,  more 
like  those  abroad,  classification  of  members  would  promote  relaticMis 
among  those  pursuing  kindred  researches,  enable  the  Academy  to 

**  NAS,  Anmial  Report  far  I88i,  p.  to;  iS94,  pp.  39^41. 

The  American  delegates  at  Chicago  were  Henry  A.  Rowland;  Thomas  C.  Men- 
denhall.  Superintendent,  U.S.  Coast  and  Geodetic  Survey;  Henry  S.  Carhart,  Professor 
of  Physics  at  Michigan;  Edward  L.  Nichols,  Professor  of  Physics  at  Cornell;  and  Elihu 
Thomson.  <ltmrki>n  for  the  Tbonuoo-HouMon  and  Geatni  Electric  rnmpanirs. 
which  operate  under  his  inveillioili. 

**  NAi,  Annual  Rrport  for  1894,  pp.  17.  39-42:  1895.  pp.  7-15:  correspondence  in  nas 
Archives:  Committee  on  Sundards  for  Eicctrical  Measures.  1893-1894,  189^:  True,il 
History  of  Ar  Km  H^tf-CtiUurj  of  At  NnHmal  Atmdmy  af  Sdemm,  p.  313.  The 
appomtroent  of  thai  "electrical  commMion"  became  an  earty  argumem  for  a  depart* 

mcnt  of  srie'nc  r  Sep  Srirnce  4:109  (August  8.  1884). 

In  a  rare  instance  in  that  century,  the  expenses  of  the  committee,  $69.00,  were 
reimbursed  by  the  U.S.  Treasury  (nas,  ArmtuU  Report  for  1896,  p.  8). 
••"Mimites  of  the  Academy,"  April  189s,  p.  441;  "Addraaof  Preadenta  C  Manh. 
April  19, 189s  *  p.  ((. 
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refer  practical  and  srientific  inquiries  to  appropriate  groups  of  ex- 
perts, and  further  Academy  efforts  to  advance  the  interests  of  science, 
particularly  in  view  of  the  growing  tendency  toward  specialization  in 
research." 

Tlieklea<^reiloringclas8iiicatk>nhadbeeiifimbn^  1879, 
when  a  list  was  made  of  the  special  fields  of  sdence  in-  which  each 
member  considered  himself  expert.**  A  proposed  amendment  five 
years  later,  to  classify  the  members  into  four  more  or  less  propor- 
tional sections,  was  rejected.  And  in  1890,  when  B.  A.  Gould  and 
Gibbs,  as  the  Committee  of  the  Council  on  a  Classification  of  the 
Academy  into  Sections,  proposed  a  broader  alignment,  action  was 
postponed  by  referring  it  to  the  Council  as  a  whole. 

Two  years  later,  with  the  encouragement  of  Gould  and  Gibbs,  T.  C. 
Mendenhall  became  chairman  of  a  committee  of  five  to  consider  an 
amendment  to  the  Academy's  Constitution  designed  "to  increase  the 
efficiency  of  the  Academy  as  a  means  of  advancing  and  conserving 
the  interests  of  science  in  America,"  specifically,  to  circularize 
Academy  members  on  enlarging  or  reducing  the  membership,  to 
devise  a  way  to  place  greater  restricdon  on  admission  to  membership, 
and  to  consider  again  the  matter  of  classification.  At  that  meeting 
Theodore  N.  Gill,  a  tazonomist  at  the  Smithsonian  and  Professor  of 
Zoology  at  Golund»an  College  (now  George  Washington  University), 
immediately  offered  a  resolution  dedauing  it  the  sense  of  die 
Academy  that  reorganization  into  secdons  was  desirable;  to  Marsh's 
annoyance,  it  was  seconded  by  Edward  Cope  and  adopted.  ''In  the 
subsequent  canvass  of  the  membership,  fewer  than  one^fifith  replied, 
their  letters  expressing  opposition  to  any  further  increase  in  numbers 
but  wide  interest  in  restoring  classes.  The  committee  conTinued  in- 
termittendy  active  until  discharged  in  1895,  when  WoicoU  Gibbs 
succeeded  Marsh  to  the  presidency.** 

Several  of  the  classification  schemes  proposed  during  these  years 

**  WiM^Frocr f dings,  April  1890,  p.  337. 

••"Minutes  of  the  Academy,"  April  1879,  p.  566;  has, Proceedings,  April  1880.  p.  17a. 
"  NAS.  Proceedings,  April  1885,  p.  264;  "Minutes  of  the  Academy,"  April  1885,  pp. 
95-96'  99-100:  MM^Procetdingi,  April  1890,  pp.  336-339. 

■*1ifinules  of  the  Acsdemy,"  April  189s,  p.  S5**       Atmutd  Rtp0rt  far  1892,  pp. 

ia-13. 

No  action  was  taken  on  the  suggestion  of  Ciibbs  that  the  Academy  be  Umitcd  to 
seventy-five  members  ("Minutes  of  the  Academy,"  tbid.,  p.  354). 
"ms,  PnatMngt,  April  1892,  pp.  367-369;  November  ifiiga.  pp.  37*-377:  nas, 
Aumml  Btfmt  fm  1991,  pp.  11-14;  "Minuiet  of  the  hsaAeucir  April  1895.  pp. 
44»^44S- 
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were  reminiscent  of  the  system  in  effect  prior  10  the  removal  in  1870 
of  the  Charter  provision  limiting  the  Academy  membership  to  fifty 
and  the  abolition  in  1872  of  the  Classes  of  Natural  History  and  of 
Mathematics  and  Physics.  Under  that  system  the  loss  of  a  member 
resulted  in  a  "vacancy"  in  the  membership,  and  the  Coundl  was 
empowered  to  decide  which  of  the  two  classes  would  nominate  a  new 
member  to  fill  it.  The  Council  usually  assigned  the  vacancy  to  the 
class  that  had  lost  the  member;  thus,  a  natural  quota  system  had 
operated,  perpetuating  the  numerical  advantage  enjoyed  by  the  Class 
of  Mathematics  and  Physics  over  the  Class  of  Natural  History.** 

Following  the  reforms  of  1870-1878,  the  only  limitation  on  the 
membership  had  been  to  restrict  election  of  new  members  to  no  more 
than  five  at  each  of  the  two  yearly  sessions;  nominations  by  any  five 
members  were  acted  on  by  the  full  Academy.  The  membership  rose 
quickly,  and  in  1881,  with  the  total  near  one  hundred,  the  Constitu- 
tion was  amended  to  require  a  larger  percentage  of  affirmative  votes 
to  elect  members  beyond  that  numl>er.  A  second  amendment  the 
same  year  restricted  elections  to  five  new  members  at  the  April  session 
in  Washington. 

In  1899.  four  years  after  Marsh  left  the  presidency,  the  Academy 
reinstiiuied  classilication  of  the  membership.  Six  standing  committees 
were  created,  with  members  expert  in  more  than  one  field  per- 
mitted to  enroll  in  more  than  one  committee.  Each  nomination  for 
membership  was  to  be  referred  to  the  pertinent  committee  for 
approval  before  it  could  come  before  the  full  Academy.  In  this  way, 
scientists  would  be  elected  to  membership  who  were  acceptable  to 
those  in  the  Academy  most  familiar  with  their  work.** 


"nAS  Archives:  nas:  Eleclion  Procedures:  Quula  System:  1863-1965:  Memoranduni: 
1975.  Between  1869  and  1869  the  Claw  of  Maihematin  and  Physics  lost  twehre  mem- 
bers and  the  Clan  of  Natural  History  lost  nine.  The  Council  assigned  them  eight  and 
thirteen  vacancies,  respectively,  increasing  the  smaller  Class  of  Natural  History  from 
30  percent  to  40  percent  oi  the  Uiul  membership  by  1871.  For  Gould's  reference  to 
die  'difikiiliies  and  embartiMinenit**  cnooamered  mih  the  oiiginal  system,  see  has, 
PnetMtgi,  April  1890,  p.  337. 

•'  NAS,  Annual  Report  far  1881,  p.  13;  True.  A  HiUory  of  the  First  Half-Cmtury  of  the 
National  Academy  uf  Sfimcfs,  pp.  73-74;  NAS  Arc  hives:  nas:  MemlxTship  and  Flec  tions: 
1863-1963:  1963.  In  1907  the  annual  limit  was  raised  to  ten;  by  1963  it  had  risen  to 
thirty-five. 

NAS,  Annual  Report  for  1899,  p.  9:  True,  A  HiOaj  «f  tk»  Fint  HtJf-Ctmlmy  9f  Ac 
Natimial  Atadmrf  iaf  Sdmm,  pp.  68-^ 
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WOLCOTT  GIBBS  (1895-1900) 


When  in  1895  Marsh  dec  lined  to  be  a  candidate  for  the  presidency  for 
another  term,  Alexander  Agassiz  nominated  Wolcott  Gibbs,  who  was 
elected  President,  with  Asaph  Hall  as  Home  Secretary  and  Agassiz  as 
Foreign  Secretary. 

Gibbs,  the  longest  lived  of  the  incorporators  and  a  member  of  the 
Lazzaroni,  had  been  forty-two  when  the  Academy  was  founded.  He 
had  been  Home  Secretary  for  nine  years,  Vice-President  for  six. 
Foreign  Secretary  for  another  nine  of  his  thirty-two  years  in  the 
Academy,  a  member  of  many  committees,  and  had  twice  refused  to 
preside  over  the  Academy— declining  reelection  to  the  vice- 
presidency  in  1878  and  the  presidency  in  1883. 

After  an  earlv  association  with  the  chemist  Robert  Hare,  Wolcott 
Gibbs  had  studied  analytical  and  inorganic  chemistry  in  Justus  von 
Liebig's  laboratory  in  Berlin  and  at  Giessen  and  Paris.  He  returned  an 
apostle  of  German  univtrsity  education  for  research.  During  most  of 
his  fourteen  years  as  Prof  essor  of  Chemistry  at  the  College  of  the  City 
of  New  York  (1849-18G3),  he  served  as  an  associate  editor  on  Silli- 
man's  Journal.  His  early  researches  in  the  platinum  metals,  published 
in  1861,  established  his  reputation;  and  two  years  later  he  went  to 
Harvard  as  Rumford  Professor  and  head  of  die  Chemistry  Labora- 
tory at  Lawrence  Sdendfic  School,  a  colleague  there  of  Louis  Agassiz, 
Asa  Gray,  Jeffries  Wyman,  Benjamin  Peirce,  and  Josiah  P.  Cooke.  In 
1887,  he  had  retired  to  the  private  laboratory  he  had  set  up  in  the 
femily  summer  home  at  Newport,  Rhode  Island,  when  he  was  called 
to  head  the  Academy. 

On  his  election  at  the  age  of  seventy-three.  Gibbs  had  grown 
tranquil  of  mind  and  mien,  his  eyes,  in  his  portraits,  warm  and  gentle 
in  his  full-bearded  face;  and  he  addressed  the  members  as  the  oldest 
of  the  surviving  founders  of  the  Academy.*' 

For  many  years  Gibbs  had  advocated  a  small  elitist  membership  and 
the  restoration  of  classes;  and  he  made  these  the  opening  subjects  of 
his  presidential  address,  suggesting  that  the  Academy  consider  le- 
tutning  more  closely  to  its  original  organization.  At  the  same  time,  in 
order  to  make  the  Acadiemy  more  Iwoadly  representative,  he  pro- 

"  Word  of  JametD.  Dana's  detth  00  April  14, 1895,  at  ibe  age  of  ej^ity-tnfo  arrived  at 
the  Academy  during  it*  meetii^  that  spring.  Only  Vainnan  Rogen,  Fecer  Lesley,  and 
Cttibt  lived  on  inio  the  new  century. 
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Wolcoct  Gibbs,  President  of  the 
Academ y ,  1 895 - 1 900  (From 
the  archives  of  the  Academy). 


posed  a  "section  at  large,"  extending  membership  beyond  the  physical 
and  natural  sciences  to  include  history,  philology,  "Anthropology  in 
its  widest  sense,  including  Ethnology,"  geography,  agriculture,  and 
p>olitical  science.  He  p)ointed  out  that  these  subjects  were  accepted 
branches  of  science  abroad  and  should  be  so  considered  by  the 
Academy.**  Despite  his  efforts,  however,  those  fields  were  not  repre- 
sented in  the  organizational  structure  of  the  Academy  until  two 
decades  later,  and  then  only  in  part. 

The  American  Forestry  Problem 

In  his  address,  Wolcott  Gibbs  regretted  that  the  government  had  not 
applied  to  the  Academy  more  frequently  in  recent  years;  but  as  it 

•*  Address  in  "Minutes  of  the  Academy."  October  30,  1895,  pp.  470-476  (copy  in  nas 
Archives:  nas:  Meeting^:  1895). 

Gibbs's  address,  with  Marsh's  retiring  address  of  April  1895.  was  submitted  to  a 
special  committee  of  the  Council  for  review.  The  committee  did  not  approve  enlarging 
the  scope  of  the  Academy,  spoke  favorably  of  some  new  classification  of  members. 
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turned  out,  his  adminisiraiion  produced  the  second  most  consequen- 
tial report  of  the  Academy  in  that  century — its  study  of  American 
forests. 

The  despoliation  of  the  great  American  forests,  which  had  begun 
with  the  eaily  clearing  of  the  land  and  had  increased  with  industrial 
exploitation,  had  been  of  little  concern  to  the  federal  government, 
which  had  drawn  upon  them,  also,  for  the  timber  needed  for  Navy 
ships.  The  waste  had  worried  Joseph  Henry,  had  been  deplored 
repeatedly  by  botanists  and  naturalists,  and,  as  the  forests  began  to 
disappear,  had  alarmed  conservationists  like  John  Wesley  Pdwell.  At 
length,  in  1891,  Congress  authorized  the  President  to  set  aside  the 
first  forested  area,  and  in  the  next  two  years  almost  18  million  acres  of 
forest  were  declared  reserves.  Congress  had,  however,  neglected  to 
provide  for  any  regulatory  mechanisms  or  for  protection  against  fire 
and  theft." 

A  meeting  was  held  in  June  1895  at  the  home  of  botanist  Charles 
Sprague  Sargent,  Director  of  Harvard's  Arnold  Arboretum  and  au- 
thor in  i^%^o{  A  RepontnAeFonsts  if  Na^AAmmka^*  Amoio% 
present  were  Gifford  Pinchot,  an  ardent  conservationist  with  training 
abroad  in  forest  management,  and  Wokott  Gibbs.  Gibbs  suggested 
that  an  Academy  committee  might  persuade  Congress  to 
look  after  the  nation's  forests.  Because  the  Department  of  the 
Interior  had  a  minuscule  "department  of  forester  U*^]***  they  asked 
the  Interior  Secretary,  Hoke  Smith,  a  liigh-powered  reformer  then 
battling  for  the  conservadon  of  natural  resources,  to  request  a  report 
from  the  Academy.  Such  a  re|X)rt  would  look  to  the  "inauguration  of 
a  rational  forest  policy  for  the  forested  land  of  the  United  States,** 
particularly  as  a  basis  for  forest  conservation,  to  determine  whether  it 
was  practicable  to  preserve  from  fire  and  provide  maintenance  for 
public  timber  lands;  to  determine  the  influence  of  forests  upon 


dMcuwcd  at  length  Gibbi*ictmuncnti  00  "expert  tewimon^ 

printed  together  as  a  confidential  document  for  distribution  to  the  members  ("Minutes 
of  the  Academy."  October  1895.  pp.  475'-476:  "Minutes  of  the  Council."  April  1896. 
pp.  838-S46). 

**  The  first  of  the  forest  prcMrves.  on  the  easiem  and  touthem  ourgiu  of  YellowMone 
Pluli,  was  esiabBshed  by  prodafnafion  of  Preridcm  Bcnjamki  Harriion  00  Ifardi  30, 

1891. 

**  The  report  stemmed  from  a  work  begun  by  Asa  Gray  in  1848  at  Henry's  request  for 
pybBcatioii  bjr  theSniitfasoaian,  but  Gray  beanie  preoccupied  whh  olber  projects  and 
subsequently  turned  k  over  to  Saigent.  See  Smithsonian  Institution,  AmmdRtpmtjm 
1849,  p.  18;  1853,  pp.  tyi,  flog;  A.  Hunter  Dnptee,ifsB  Grttf  (New  York:  Athcneum, 
>9^.  p.  4<^ 


Copyrighted  material 


l60  /  WOLCOTT  GIBBS  (1895-I9OO) 

climate,  soil,  and  water;  aiul  to  recommend  speciiic  legislation  "to 
remedy  the  evils  now  coiifessedlv  existing.*^ 

Two  weeks  after  Secretary  Hoke  Smith's  formal  request  to  the 
Academy,  Gibbs  appointed  the  Committee  on  the  Inauguration  oi  a 
Rational  Policy  for  the  Forested  Lands  of  the  United  States.  Sargent 
was  named  Chatrman,  and  the  other  members  were  Alexander  Agas- 
six,  the  Army  engineer  and  hydrographer  Gen.  Henry  L.  Abbot,  Yale 
agriculturist  William  Brewer,  the  Geological  Survey's  Arnold  Hague, 
and  the  sdentist-cnisader  Gifford  Pinchot.  **No  subject  upon  which 
the  Academy  has  been  asked  before  by  the  Government  for  advice 
compares  with  it  in  scope/*  Gibbs  wrote  Smith  of  the  request  upon  his 
appointment  of  the  committee,  "and  ...  no  other  economic  problem 
confronting  the  Government  .  .  .  equals  in  importaiK  e  that  offered  by 
the  present  condition  and  future  fate  of  the  forests  of  western  North 
America."*" 

1  he  sum  of  $25,000  that  (iihhs  sought  for  the  study — the  first  such 
amount  for  an  Academy  investigation — was  granted  through  the 
Department  of  the  Interior  and  enabled  the  conunitice  to  spend  three 
months  that  summer  inspecting  the  forest  reservations  under  federal 
aegis  and  a  number  of  other  forested  areas  in  the  public  domain.  All 
were  found  in  various  suges  of  despoliation  or  devastation  from  fire; 
the  pasturage  of  sheep;  illegal  and  reckless  cutting  by  mining, 
timbering,  and  railroad  contractors;  and  wanton  destruction  by  pros- 
pectors, squatters,  settlers,  hunters,  and  campers.** 

On  February  aa,  1897,  President  Grover  Cleveland,  incorporating 
the  lext  of  the  preliminary  report  of  the  Academy  in  his  proclama- 
tion, announced  as  one  of  his  last  acts  in  office  the  establishment  of 
thirteen  new  forest  preserves  comprising  more  than  21  million  acres. 
C^harlcs  D.  Walcott.  Powell's  successor  as  Director  of  the  Geological 
Survey,  was  designated  to  study  and  map  them.'" 

Two  inonlhs  later,  on  May  1.  the  Academy's  full  report  appeared, 
recommending  the  immediate  detailing  of  military  detachments  to 

•*  Gifford  Pimhot.  Br  raking  Nru'  Ground  (Nck  York:  Harrourt.  Br.«e  i-  Co  .  1947),  pp. 
88  fi*.;  Hoke  Smith  to  Gibt>s,  February  15.  itigti.  in  nas,  Anmml  Hrporl Jor  1S96.  p.  15. 
"GibiM  10  Hoke  Snitfa,  March  «.  1896.  in  wm,Amnml  Report  for  1896,  p.  14. 
**  NAS.  Ammti  Rtpmt  far         pp.  43-49. 

^sss.lM.,  p  17:  NAS.Biiy^iWMwMir^9;481^484 (1967);  Pindiot. BrMigNem 
Ground,  pp.  116.  123. 

Angened  by  Powell's  persistent  crusade  for  conservation  in  the  arid  regioro,  western 
■enaton  retaHated  by  cutting  Gcotogical  Survey  apptopriatiom  and  fordng  Pofwctt  out, 
but  not  before  he  had  arranged  for  his  assisunt  "with  the  hardiest  exterior  for  political 
abuse,"  Charkt  Wakott,  to  nicoecd  him  (Dupree.SciriKr  »  Ar/Mfrni/  Gwemmnt,  pp. 
«»4-«35)- 
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protect  the  forests,  the  establishment  of  a  permanent  national  forest 
servicf  as  a  bureau  in  Interior,  creation  of  a  corps  of  foresters  and 
rangers  to  patrol  the  reservations,  and  organization  of  a  school  of 
forestry  to  train  the  corps." 

Memben  of  Congress  strenuously  protested  Cleveland's  prodama- 
tkm  and  did  not  confirm  the  Academy  recommendations.  Although 
Congress  granted  funds  in  1897  and  1899  to  Interior  for  forest 
protection  against  fire,  another  six  years  passed  before  the  essentials 
of  the  Academy  program  became  effective  writh  the  establishment  in 
1905  of  the  Forest  Service  in  the  Department.of  Agriculture. 


Recognidtm  <f  the  Academy  as  "High  TribunaT' 

The  interest  aroused  in  federal  agencies  by  the  Academy's  report  to 
the  Allison  Commission,  the  debate  in  the  press  over  the  department 
of  science,  and  the  publicity  attending  the  At  aclemy  report  on  Ameri- 
can forests  and  forest  policy  all  locused  attention  on  the  Academy  as 
the  nation's  high  tribunal  in  matters  of  science.  In  1896  that  recogni- 
tion achieved  explicit  statement 

That  year  a  local  humane  society  had  prevailed  on  Congress  to 
prepare  legislation  banning  the  use  of  animals  for  experimental 
purposes  in  medical  agencies  of  the  federal  government  CaUing 
attention  to  the  National  Academy,  "generally  recognized  as  the 
highest  scientific  tribunal  in  the  United  States,*'  the  directors  of  the 
four  medical  agencies  concerned  requested  Senator  Jacob  H.  Gal- 
linger,  who  had  introduced  the  legislation,  to  seek  the  opinion  of  the 
Academy  on  the  scientific  value  of  such  experiments.  The  letter  was 
signed  by  the  Chief  of  the  Bureau  of  Animal  Industry  and  the 
Surgeons  General  of  the  Army,  the  Navy,  and  the  Marine  Hospital 
Service. 

The  Academy,  then  in  session  at  the  Smithsonian,  adopted  a 
Statement  prepared  by  Harvard  physiologist  H.  P.  Bowdiich,  which 
Wolcott  Gibbs  incorporated  into  a  long  letter  to  Senator  Gallinger.  As 
he  later  noted,  **No  action  [was]  taken  by  Congress  upon  the  sub- 

^^CCt*  ■  ■  • 

"  N  AS.  Annxud  Report  for  1897.  pp.  29-65. 

The  drafts  of  five  bills  for  the  regulation  of  American  forests,  prepared  by  the 
Academy  committee  at  the  request  of  Interior  and  foreshadowing  later  legislation,  were 
appended  to  the  report,  pp.  66-73.  hMer  Academy  commiitcei  on  forestry,  see 
Chapter  7.  p.  173.  and  Chapter  10.  pp.  891-292. 

'«  NAS.  Annual  Report  for  1896.  pp.  1 7-20;  "Minute*  of  the  Academy,"  April  1896,  pp. 
487.  489-492;  AnnueU  Report  Jor  1897,  p.  8. 
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However  welcome  that  tecognidon,  tc  called  attentkm  once  again  to 
the  rootlest  condition  of  the  Academy,  aggravated  at  that  time  by  the 
shrinking  tpace  it  occupied  in  the  bulg^ig  museum  building  of  the 
Smithsonian.^  In  the  midst  of  an  era  of  bureau-building  and  the 
beginning  of  a  program  of  construction  that  would  transform  the  dty 
of  Washington,  the  Academy,  possessing  a  name  but  without  a  habitat 
tion,  watched  with  interest  the  rise  of  the  new  Library  of  Congress 
building  in  1897.  Created  in  1800  to  purchase  books  for  the  use  of 
Congress,  the  Library,  which  had  been  occupying  space  in  the 
Capitol,  would  soon  have  a  structure  spread  across  a  great  city  block 
to  hold  its  collections  and  the  records  of  federal  agencies  that  it  had 
amassed.** 

Citing  the  need  of  the  Academy  for  a  suite  of  rooms  for  its  own 
library  and  for  its  sessions,  and  with  hopes  of  greater  permanence 
than  the  Smithsonian  promised,  Gibbs  applied  to  the  Library  of 
Congress  for  accommodations  in  its  new  quarters.  Although  a  room 
in  the  Library  was  made  available  to  the  Academy  for  its  meeting  in 
April  1898,  the  request  for  a  permanent  suite  was  denied.'*  The 
Academy  met  at  Columbian  College  for  the  next  two  years  and  then 
returned  to  the  Smithsonian. 

In  its  disparate  meeting  places,  the  Academy  elected  fifteen  new 
members  during  Gibbs's  presidency,  among  them  Charles  Sprague 
Sargent,  Director  of  Arnold  Arboretum,  Harvard;  William  H.  WeUh, 
Baxley  Professor  of  Pathology  at  Johns  Hopkins;  paleontologist 
Charles  D.  Wakott,  Director  of  the  U.S.  Geological  Survey;  HoUrt  S. 

"  A  lelter  of  an  earlier  dale  makes  plain  ihat  long-standing  problem  of  the  Academy. 
On  September  14, 1887.  Home  Secretary  Asaph  Hall  %»Tote  to  Manh  that  he  had  just 

come  from  the  Smithsonian,  where  he  found  a  letter  from  the  Treasury  Department 
addressed  to  "The  National  Academv  of  Sciences,  Washington,  D  C  .  </<>  Prof  .  S.  F. 
Baird."  "It  is  old."  wrote  Hall,  "and  seems  to  have  been  mislaid.  1  hope  you  got  the 
matter  in  hand  wrtehout  this."  The  fnnked  envebpe  done  is  preserved,  hcwinf  a 
three^wmdiMld  postmarit,  "June  17.  1887**  (mas  Archhrcs:  Members:  A.  Hall).  The 
letter  from  the  Treasur>  Department  is  recorded  in  True,  A  History  of  thf  Fint 
Half-Century  of  the  National  Academy  of  Scuntes,  pp.  308-309;  on  pp.  sSi  and  3*5  are 
later  letters  addressed  to  Alexander  Agassiz,  "President  of  the  National  Academy, 
c«aniDrioge,  mass. 

For  splendid  notes  on  the  Washington  scene  around  the  turn  of  the  century,  see 
Charles  G.  Abbot.  Adventures  in  the  World  of  Scienu  (Washington:  Public  Afbirs  FlCSi, 
1958).  pp.  13- »4'  33-^6'  39-40'  44-45.  »ao. 

*•  "Minutes  of  the  Academy."  April  1896,  pp.  479-481;  April  1897.  p.  519;  ^Mril  1899. 
ppw  569-570:  correspondence  in  mas  Aidihws:  mak  Attempts  to  Secure  tomanent 

Quarters:  1896-1913. 

A  list  of  thf  meetings  of  the  Academy.  i86'^-ic»ia.  is  in  I  rue. Hi$kny  «f  tkg  Fmi 
Half-Century  oj  the  National  Academy  oj  Scterues,  pp.  386-387. 
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Woodward,  Professor  of  Mechanics  and  Mathematical  Physics  at  (Co- 
lumbia University;  Albert  A.  Michelson's  co-worker £(iu^ar</  W.  Morley, 
Professor  of  Chemistry,  Western  Reserve  College;  Edmund  B.  Wilson, 
Professor  of  Zoology,  Columbia  University;  Edgar  Fahs  Smith,  Profes- 
sor of  Cbemistry  at  the  Univenity  of  Ftonsylvaiiia;  Harvard  diemist 
Tkeodort  W.  Rkkards  (Nobel  laureate  in  1914  for  his  determinatioii  of 
the  atomic  weiglits  of  chemical  elements);^  H^m^  F,  Oabem,  Professor 
of  Zoology  at  Columbia  University;  and  the  Curator  of  the  Depart- 
ment of  Anthropology  at  the  American  Museum  of  Natural  History, 
FnuuBoas.  All  participated  in  the  Academy  resolution  of  1 899  accept- 
ing membership  in  the  International  Association  of  Academies. 

Proposed  by  the  Royal  Society  the  year  before  to  further  coopera- 
tion in  scientific  inquiries  and  enterprises  of  world  scope  and  concern, 
the  Association  had  been  organized  by  the  congress  of  academies, 
eighteen  in  number,  called  by  the  Royal  Prussian  Academy  at  Wies- 
baden in  the  fall  of  1899."  The  Harvard  physiologist  Henry  Pickering 
Bowditch,  with  Simon  Newcomb  and  Ira  Remscn,  had  represented 
the  National  Academy  at  Wiesbaden.  At  its  November  meeting  a 
month  after  the  congress,  the  Academy  in  assembly  formally  accepted 
membership,  adding  in  its  notice  that  it  looked  forward  to  the 
appointment  of  the  first  international  cxmunittees.** 

It  was  a  fitting  conclusion  to  Wokott  Gibbs's  long  years  jM  member 
and  officer  of  the  Academy.  In  the  spring  of  1900,  tired  and  feeling 
that  the  Academy  needed  a  more  vigorous  President,  he  resigned  the 
office  and  returned  to  live  out  his  last  eight  years  at  his  home  in 
Newport.  At  the  meeting  of  the  Academy  that  spring  he  read  the  brief 
fiueweU  note  he  had  prepared: 

Gentleinen  of  the  Academy: 

When,  five  years  ago.  you  did  mc  the  honor  to  elect  nic  vour  President,  I 
accepted  the  trust  in  the  earnest  hope  that  as  one  of  the  few  surviving  Charter 
memben  it  might  be  in  my  power  to  do  at  least  a  little  to  carry  out  the  views 
and  objects  of  the  founders  of  the  Academy.  I  diank  you  for  your  indu^nt 
treatmem  of  my  shoftoomingi.  It  it  now  my  duty  to  tender  to  you  my 


*•  See  Aaron  J  Ihde.  "Theodore  WObun  Ridianb  and  the  Atomic  Wdght  Prablen.- 

Seiencf  164.647-651  (May  9,  1969). 

"  For  iu  inception,  sec  Charles  S.  Minot.  "The  Organizauon  ol  an  Iniernaiional  Suence 
AwodMion,'*  Sdmcr  ^:a0-81  (July  25,  1884). 

"mm,  ifttMHo/  lUpctt  far  1899,  pp.  is>>8;  "Ifmutei  of  the  Acadany,"  1900,  p.  584; 

HM,Annucd  Report  for  1900,  pp.  8.  14-16.  I90I,  pp.  17-18;  correspondence  in  nas 
Archives:  uu  Intenuuionai  Organizatioiu;  Iniemaii  Aiaoc  of  Academics:  1899-1913. 
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resignation  of  the  office  which  I  h<4d.  that  bodily  and  mental  vigor  may 
replace  age  and  infinnity. . . 

As  Gibbs  had  requested,  the  resignation  took  effect  at  the  end  of  that 
session. 


^MS  note.  "Washingum,  April  1 19]  i^Ht"  (nas  Archives:  nas:  Meetings:  i9t>o). 
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ALEXANDER  AGASSIZ  (19OI-I907) 


The  election  ot  a  President  was  the  principal  business  of  the  Academy 
meeting  in  April  1901.  Nominated  were  Alexander  Agassiz,  Director 
of  the  Museum  of  Comparative  Zoology  at  Harvard;  Henry  P.  Bow- 
ditch,  Harvard  physiologist;  and  Sinioii  Newcomb.  Agassiz  asked  that 
his  name  be  withdrawn.  In  his  sixty-fifth  year,  he  still  programmed 
his  time,  month  by  month,  as  he  had  all  his  life;  and  his  schedule,  as 
he  lold  the  assembly,  made  it  impossible  for  him  to  attend  the  autumn 
sessions.  Nevertheless  he  received  a  majority  of  the  votes,  first  on  an 
informal  ballot  by  the  thirty-seven  members  present,  then  by  formal 
vote,  and  he  was  declared  elected.* 

Recently  discovered  correspondence  of  Charles  D.  Walcott  offers  a 
glimpse  of  that  election.  In  November  igoo,  Walcott  sounded  out 
Asaph  Hall,  who  protested  his  age,  seventy-one,  and  suggested  Agas- 

*'*lfiiiuietof  the  Academy."  April  1901,  pp.  626-627:  sas,  Biographical  Memoirs  7:196^ 
Alfred  G.  Mayor,  "Afexandcr  AgMm." Paptdar  Stkne*  Mmlhfy  77:424  (November  1910). 
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Alexander  Agassiz.  President  of 
the  Academy.  1901-1907 
(From  the  archives  of  the 
Academy). 


siz.  Three  months  later,  in  February  1901,  with  a  candidate  not  yet 
selected,  Walcoll  wrote  Remsen  that  he  thought  "it  would  be  a  good 
plan  prior  to  the  election  of  the  new  President  to  have  a  general 
discussion  of  the  future  policy  of  the  National  Academy,  and  then 
endeavor  to  elect  someone  who  will  carry  out  the  general  policy 
outlined." 

Remsen  doubted  that  could  be  done,  since  policy  depended  very 
largely  on  who  was  elected.  He  wanted  only  some  prior  agreement  on 
a  candidate,  for  "unless  there  is  some  understanding  between  a  fairly 
large  number  of  members  beforehand,  the  election  for  president  may 
go  astray.  I  do  not  like  the  idea  of  leaving  the  matter  to  chance 
nominations." 

Walcott  replied  that  he  would  suggest  Newcomb,  "an  active  man," 
except  that  it  was  Academy  policy  not  to  consider  a  President  from 
Washington.  Bowditch  was  mentioned,  as  was  Agassiz,  who  had  "been 
talked  of  by  the  eastern  men,  and  there  is  no  question  that  if  he  gave 
his  attention  to  the  duties  of  the  office  he  would  do  well."' 

•Charles  D.  Walcott  to  Asaph  Hall.  November  24.  1900:  Walcott  to  Ira  Remsen. 
February  19,  1901  (nas  Archives:  nas:  Treasurers:  Register  Book  of  Letters,  pp. 
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Alexander  Agassiz,  only  son  of  Louis  Agassiz  and  his  wife  Cecile 
Braun,  of  Baden,  Germany,  had  been  brought  to  the  United  States  in 
1849,  when  he  was  fourteen.  Greatly  gifted,  and  highly  trained  in 
engineering,  chemistry,  geology,  and  zoology,  he  was  able  to  pursue 
two  careers  simultaneously  and  with  equal  success.  In  1867  he  became 
superinteiideiit  of  a  copper  mine  at  Calumet,  Michigan,  and  sub- 
•equcntly  Pkvsidcnt  of  the  Calumet  Mining  Company,  fkom  which  he 
aniamcd  his  fortune.  Beginning  in  1875,  he  started  a  series  of  loologi- 
cal  exploration  trips  that  took  him»  over  the  next  thirty  years,  to  most 
of  the  oceans  of  the  world. 

He  was  elected  to  the  Academy  in  1866  and  served  as  Foreign 
Secretary  from  1880  to  1886  and  from  1895  to  1901.' 

As  had  Wolcott  Gibbs  before  him,  Agassiz  disapproved  of  "the 
Washington  innuence"  in  the  Academy  that  was  more  concerned  with 
promoting  science  in  the  government  than  the  relations  of  the 
Academy  to  the  government.*  On  the  other  hand,  Agassiz  was  con- 
cerned that  the  Academy  was  so  seldom  consulted  by  the  government. 
But  he  was  not  certain  he  liked  Walcott's  recent  proposal  for  a 
committee  of  Ave  to  recommend  and  incorporate  in  the  annual  report 
to  Congress  investigations  subjects  suggested  to  the  committee  by 
any  three  or  four  members  d  the  Academy.*  At  a  Council  meeting  on 
the  afternoon  of  his  election,  Agassiz  recommended  instead  an  execu- 
tive committee  with  himself  and  Home  Secretary  Arnold  Hague  as  ex 
tffkh  members,  **and  three  members  resident  in  Washington,  D.C.,  to 


73-74):  Reniien  to  Wakott,  February  18.  1901  (has  Anhives:  nas:  General);  Anph 

Hall  to  Walroti,  November  29.  1900  (nas  Archives:  nas:  Members:  A.  Hall). 

*  Agasstz's  death  in  1910  cut  short  a  third  term  as  Foreign  Secretary,  10  which  he  had 
been  elected  the  previous  year. 

*  AgMiis  had  long  deplorad  "the  friends  of  a  paternal  gofvemnent"  in  die  Academy 

and  in  federal  bureaus  who  had  visions  of  making  "Wailunglon  a  greai  adendfic 

center"  [see  Thr  Nation  41:526  (December  1885)]. 

The  nonpoliiical  in  the  Academy,  hke  Gibbs,  successiuUy  opposed  three  times 
decdon  to  die  Academy  of  die  cruiacfing  ooniervadonist  CtfTord  Pfaiciiot  ami,  several 
years  later,  that  of  Harvey  W.  Wiley,  the  head  of  chemistry  in  the  Department  of 
Agriculture,  despiie  "the  weight  of  the  Washington  influence"  supporting  them. 
Charles  S.  Sargent,  writing  Gibbs  in  1900  about  that  "intlueiKe,"  thought  .  .  there 
■houkl  be  some  sort  of  organization  or  understanding  among  the  members  who  do  not 
live  fan  Waifaingion  and  who  are  not  in  Government  employ.  Unloa  diit  lidone  dme  ■ 
great  danger  that  the  Academy  will  be  turned  into  a  political  machine  used  chiefly  in 
obtaining  appropriations  for  the  (ieological  Survey,  the  National  Museum  and  other 
Washington  affairs.  This  certainly  should  be  resisted"  Iquuted  m  Richard  H.  Hein- 
del«"Ftam  die  Correspondence  of  Oliver  WolailtGibba,*Sdinc»M:268(Sepi^^  18^ 

*  "Minutei  of  Uw  Academy."  November  1900*  p.  604. 
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represent  the  Academy  in  its  relations  to  the  Government  with  full 
j>ower  to  act."  Neither  this  nor  subsetjuent  ef ioits  weie  availing.*  In 
an  age  when  the  federal  government  was  so  responsive  to  the  new 
colossus  of  American  industry  there  were  few  calls  on  the  Academy 
for  the  advice  of  science. 


State  of  Science  at  the  Turn  of  the  Century 

If  the  indination  of  some  members  was  the  promotion  rather  than  the 
counseling  of  government  science,  Agassiz,  as  had  his  father,  felt  the 

Academy  should  be  more  cone  erned  with  the  character  of  American 
science.  As  he  well  knew,  the  splendid  advances  of  science  in  the  past 
century  had  been  made  abroad.  Indeed.  Iwth  here  and  in  Europe 
some  had  come  to  believe  that  science  was  approaching  a  stage  of 
perfection,  that  further  progress  lay  simply  in  obtaining  an  infinity  of 
new  data  to  complete  the  scheme  of  the  naturalists  and  in  making 
physical  measurements  with  greater  precision  and  expressing  results 
in  more  decimals.' 

In  the  1880S  physicists  were  saying  that  "the  great  discoveries  have 
all  been  made.'*  When,  in  i8gi,  the  Academy  awarded  the  Watson 
Medal  to  the  German  astronomer  Arthur  von  Auwers  for  his  reduc- 
tion of  James  Bradley's  observations,  the  citation  described  his  work 
as  evidence  of 

the  general  lendeiuy  of  the  agf  towards  ihf  df velopment  aiul  utili/ation  of 
knowledge  rallicr  than  ihe  search  after  brilliant  discoveries.  Ever)  siience.  as 

'"Ikfiiiutes  of  the  Council,"  April  1901.  p.  «g6;  "Minutes  of  the  Academy."  April  1901. 
pp.  6>8. 6t9* 

A  year  later,  the  Council  proposed  thai  the  Academy  should  have  fiill  and  reliable 
information  on  the  stieniifit  work  and  needs  of  the  Geological  Survey.  National 
Museum,  Fish  Commission.  Bureau  of  Ethnology.  Bureau  of  Forestry.  Naval  Observa- 
tory, Coast  and  Geodetic  Survey,  National  Bureau  of  Standards,  and  other  such 
bureau*.  The  Academy  agreed  to  lec  up  a  fpedal  commhtee  10  report  to  the  govenv- 
ment  on  their  work.  But  the  committee  did  not  advance  beyond  the  discussion  stage 
("Minutes  of  the  Coundl,"  April  iQOt*  pp.  910-31 1;  "Minutct  of  the  Academy."  April 
190a,  pp.  16.  25). 

*  The  AtHobiography  cf  Robert  A.  ilf  jUilan  (New  York:  Prentice-Hall.  1950),  p.  169. 

For  Maxwell's  similar  observation  as  early  as  1 87 1 ,  see  Edward  S.  Dana  etal.,A  Century 
of  Scimff  IV  Amrrica  with  Special  Reference  to  the  American  Journal  of  Snmcf.  IS  18-191 8 
(New  Haven:  Yale  University  Press,  1918),  p.  381.  Such  a  sentiment  was  voiced  again  a 
century  after  Maswci:  "There  are  itiH  innumerrfile  detafli  to  flS  in.  but  the  endleat 
horiaom  no  locker  exisT  [Bentley  Otm,  "Sdence:  Endlett  Horinm  or  Golden  AgeT, 
Sdmer  171:24  (January  8, 1971)]. 
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it  g;rows  in  rei'itK-tniMU,  becomes  mure  and  more  in  need  ot  investigation  and 
measures  of  precision.* 

Talk  of  a  stasis  in  science  quickly  ended,  however,  when  word  came 
in  1895  of  Wilhelin  Coniad  Roentgiefi's  discovery  of  X  rays,  Antoinc 
Henri  BecquereTs  discovery  a  year  later  of  the  radioactive  rays  of 
uranium,  and  Joseph  J.  Thomson's  demonstration  in  1897  of  the 
existence  of  **atomic  corpuscles'*  (electrons)  as  the  smallest  particles  of 
matter.  The  first  papers  on  the  X  ray  were  read  at  an  Academy 
meeting  in  1896.  Four  years  later  the  X  ray  had  become  "one  of  the 
most  interesting  and  important  subjects  ojf  research  in  physical  sci- 
ence." Amid  conjectures  on  the  need  for  a  new  atomic  theory,  the 
Academy  awarded  Roentgen  its  Barnard  Medal  for  his  "ej>och- 
making  discovery."  In  1905  the  medal  was  conferred  upon  Becquerel 
as  "the  original  discoverer  of  ihc  so-called  dark  rays  from 
uranium  .  .  .  the  basis  of  suhse()ncni  research  into  and  of  our  present 
knowledge  of  the  laws  ol  radio.ic ti\ itv."  Less  than  a  decade  later  the 
revolution  in  physics  portended  by  these  events  began  to  emerge.* 

At  the  turn  of  the  century,  the  world  of  science  thought  well  of 
itself,  as  evidenced  in  the  outpouring  of  surveys  of  nineteenth- 
century  science,  the  Smithsonian  alone  publishing  more  than  a  score 
of  the  reviews.  For  the  most  part  their  authors  were  European,  as  was 
the  science  they  lauded.  Spokesmen  for  American  science  were  few 
and  modest.  **The  glory  of  the  nineteenth  century  has  been  its 
science."  wrote  Charles  S.  Peirce,  but  could  name  in  his  galaxy  of  the 
illustrious  only  Henry.  Agassiz,  and  the  astronomers  S.  C.  Chandler, 
Samuel  P.  Langley.  Simon  Newcomb.  and  Edward  C.  Pickering  as 
American  represenutives  among  "The  Century's  Great  Men  of  Sci- 
ence.""* 

•  NAS,  Annual  Rrporf  for  1891,  p  8. 

•  HMMnnual  Report  Jor  1896,  pp.  9-10;  1900,  p.  11;  1905,  p.  13. 

For  an  early  note  on  the  revohitkm.  tee  Arthur  L.  Foley,  "Recent  Developments  in 
Physical  Sdence."  Popular  Sdmcf  MonMf  77:447-486  (Nowenriber  1910). 
'*  Smithsonian  Institution.  Annual  Reports.    1RR7.  iRgB-igoa;  Chariet  S.  Peiroe  in 
Smithsonian  Institution, /(nnu/i/  Report  Jor  1900,  p.  694. 

William  J.  McGec.  enumerating  the  century's  discoveries  in  "Fifty  Years  of  Aroericaui 
Sdenoe,"  Adawlk  Mvilklf  S2iSiO  (1898).  acknowledged  that  most  had  been  made 
abroad — but  they  had  been  "hastened  in  America." 

For  contrasting  view*  of  nineteenth-century  American  science,  see  Edward  Lurie, 
"An  Interpreutiuii  oi  Science  in  the  Nineteenth  Century,"  Journal  of  World 
mimj  «H»l-706  (1965);  Richaid  H.  Shryock.  "American  Indiflerenoe  to  Baik  Science 
during  the  Nineteenth  Qtittmy^^MtSdmmAimkBiHimikdBMtfi  (Baltimore;  Johns 
Hopkins  Press,  ig06),  pp.  71-89. 
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Simon  Newtoiiib  demurred  at  the  charge  of  A  merit  a  s  "slight  share 
in  the  marvelous  scientific  advance"  and  this  couiut  y's  inferior  place 
in  the  scientific  world.**  Although  this  had  been  true  in  the  past, 
American  sdence  was  beginning  to  make  a  name  for  itself  and  to 
produce  its  own  geniuses;  and,  unlike  science  abroad,  had  done  so 
without  any  recognition  or  help  from  the  state.  No  luuion  in  the  world 
was  so  prodigal  as  the  United  States  with  funds  for  the  applications  of 
sdence;  but  fundamental  science  lagged  for  want  of  encouragement 
and  support."  Newcomb  might  also  have  observed  that  the  National 
Academy  of  Sciences,  out  of  the  income  from  its  $87,000  in  trust 
funds,  was  the  single  most  important  agency  in  the  country  providing 
grants  for  fundamental  scientific  research." 

Allegations  of  the  inferior  position  of  America  in  the  scientific 
world  moved  some  of  the  titans  of  industry  to  new  philanthropies. 
Some  of  ihem  had  earlier  founded  new  universiiies.  In  1901  John  D. 
R(K:kefeller  had  established  the  Rockefeller  Institute  for  Meditai 
Research  as  an  advanced  researcli  center  for  the  treatment  and 
prevention  of  disease.  A  year  later,  with  the  counsel  of  diplomat- 
historian  Andrew  Dixon  White,  Daniel  Coit  Gilman  of  Johns  Hopkins, 
and  Academy  members  John  S.  Billings  and  Charles  D.  Waloott, 
Andrew  Carnegie  founded  the  Carnegie  Institution  of  Washington, 
with  WalcoCt  as  Secretary  (igot-igos),  soldy  to  undertake  reseaiches 
beyond  the  capacity  of  established  oiganizations.  These  wore  the  first 
of  a  number  of  private  foundations  to  make  mroads  on  what  Carnegie 
called  "our  National  Poverty  in  Science.'*'* 

It  was  not  science,  but  the  marvel  of  American  industrial  invention, 
technology,  and  production,  that  was  celebrated  in  Scientific  American 
and  the  books  surveying  a  century  of  progress.  In  less  than  thirty 
years,  an  agricultural  economy  had  changed  to  an  industrial 
economy,  and  American  exports,  augmented  by  manufactured 
goods,  exceeded  imports  for  the  first  time.'*  The  phenomenal  growth 

• 
« 

Carl  Snyder,  **Amcri(a"s  Inferior  Position  in  the  S<  itMUific  World.  "  North  American 
Review  / 7^:59-72  (January  1902);  Simon  Newcomb,  "Conditions  Which  Discourage 
Sdentific  Work  in  America.  "  ibid.,  pp.  145-158  (February  1902).  an  extension  of  hk 
csrlier  paper,  rSdenoe  and  Govenmieiit,"  «idL,  /70:666-«78  (May  igoo). 

See  trust  funds  in  nas.  AnnxuU  Report  for  1893,  p.  15. 
>«  David  D.  Van  Tassel  and  Michael  G.  Hall  Science  and  StKiO)  in  ^  Vniud  Stalls 

(Homcwood,  Illinois:  Doney  Press.  ig66).  pp.  813-819. 

190^)*  P>  619. 

The  "outburst  of  energy  and  genius  devoted  to  material  success  which  marked  the 
jfcanfirom  186410 1890,"  Peck  wroie,  was  followed  by  a '*ooncxntnttM>n  of  wealth  in  die 
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oi  industry  had  been  accompanied  by  the  rise  of  industrial  research 
ialxjratories.  beginning  with  the  one  set  up  by  Thomas  Edison  in 
1870;  and,  before  the  end  of  the  century,  the  railroad,  rubber,  and 
steel  industries  also  had  laboratories  in  operation  to  devise  new 
products  and  processes  and  better  methods  for  their  control. 


Academy  Efforts  on  Behalf  of  the  Metric  System 

Although  the  Academ/s  Conmiittee  on  Wdgfats  and  Measures  had 
long  served  the  needs  of  the  revenue-oonsdous  Tk«asury  Depart- 
ment, industry  depended  for  its  bask  measurements  on  the  minus- 
cule Office  of  Weights  and  Measures  in  the  Coast  Survey,  not  mudl 
larger  than  it  was  when  organized  in  1836.  The  imprecision  in 
measurement  acceptable  in  many  manufacturing  processes  was  not, 
however,  satisfactory  in  the  electrical  industry;  and  in  1884  it  called 
for  the  establishment  of  a  federal  bureau  to  verify  electrical  and  other 
physical  measurements.  The  units  it  sought  came  from  abroad  a 
decade  later  and  were  formally  adopted  by  the  United  States,  the 
National  Academy  prescribing  in  1894  the  specifications  of  the  new 
international  units  for  their  practical  application.** 

But  a  permanent  and  readily  accessible  authority  became  impera- 
tive; and  in  1897,  with  the  encouragement  of  the  Academy,  Henry  S. 
Pritcfaett,  the  recently  appointed  Superintendent  of  the  Coast  Survey, 
began  marshalling  the  forces  of  industry,  the  univenities,  and  science 
that  led  to  the  organization  of  the  National  Bureau  of  Standards  in 
the  Treasury  Department  in  igoi.** 

In  the  new  Bureau  the  Academy  found  an  ally  in  its  long-time 
efforts  to  obtain  adoption  by  this  country  of  the  more  logical  and 
exact  metric  system  in  use  abroad.  Bache,  a  member  of  Henry's 
Committee  on  Weights  and  Measures,  had  considered  it  "not  a  little 
strange"  that  the  United  States  accepted  decimal  coinage  without 
question  but  rejected  the  decimal  system  for  weights  and  measures.'^ 


Unilcd  Stales  betKfcen  1885  and  1905 . . .  [that]  teemed  to  promite  the  commerod  and 

finanrial  conqucat  of  the  workT  (pp.  3  is,  7S7). 

**  Sc(  rh.^pMr6,ppu  is9-i54,fiDriheAcadeBiyCoauiii^ 

Measures. 

'*  For  the  support  of  Pritcheu  through  the  Academy  Cooiroittee  to  Coiuader  Eitabliib- 
ing  a  National  Standardidnf  Bincan,  lee  "Minulei  of  die  Acadenqr."  April  1900,  pp. 

593.  595-598 

"  HAM,Ammial  Rtfort  Jor  1863,  p.  4. 
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In  January  1866  Henry  had  reported  the  commiilee  "in  favor  of 
adopting  ultimately  a  decimal  system  . . .  the  metrical  system  of 
weights  and  measures,'*  and  reoommended  fegnlatkm  to  legalize  its 
introductioii  and  tue,  furnish  metric  standards  to  the  states,  and 
authorize  its  use  at  once  in  the  post  offices,** 

In  1875,  upon  the  Academy's  recommendation,  the  United  States 
accepted  membership  in  the  International  Bureau  of  Weights  and 
Measures;  but  when  in  1879  the  Academy  wrote  to  the  governors  of 
the  states  and  territories  seeking  their  support  for  the  adoption  and 
use  of  the  metric  system  in  the  schools,  it  received  just  four  replies.'* 
The  inrh  and  ounce  had  bet  ome  established  in  the  public  mind;  and 
industry,  growing  at  a  phenomenal  rate  since  the  Civil  War,  resisted 
change. 

The  establishment  of  the  National  Bureau  of  Standards,  a  staunch 
advocate  of  the  metric  system,  revived  efforts  for  its  official  adoption. 
At  the  request  of  the  Bureau,  Representative  James  H.  Southard, 
Chairman  of  the  House  Committee  on  Coinage,  Weights  and  Mea- 
sures, who  had  led  congressional  action  in  founding  the  Bureau, 
introduced  legislation  in  1902  providing  for  the  sole  use  of  metric 
weights  and  measures  in  federal  departments  after  January  1, 1904, 
and  full  adoption  as  the  only  legal  standards  of  the  United  States  after 
January  1, 1907.  Meeting  with  strong  opposition.  Southard  requested 
the  Academy  to  consider  whether  the  metric  system  was  desirable  for 
general  use  throughout  the  country  and  whether  the  bill  allowed 
sufficient  time  for  complete  conversion  to  that  system. 

At  ihc  annual  meeting  in  April  1902,  the  Academy  C^ommitlee  on 
Weights  and  Measures  failed  to  reac  h  un.mimous  agreement,  and  the 
question  of  compulsory  introduction  of  the  metric  system  was  laid 
before  the  full  memlnTship.  After  prolonged  discussion,  the 
Academy  agreed  on  a  resolution  offered  by  Charles  Walcoll:  it 
approved  "the  use  of  the  metric  system  for  scientific  work;  but  the 
question  of  the  practical  application  of  the  metric  system  to  the 
industries  of  the  country . . .  does  not  appear  to  be  within  the  scope  of 
the  Academy  as  the  scientific  advisor  of  the  Government***"  Metric 
legislation  was  subsequendy  introduced  in  Congress  more  than  thirty 
times  in  that  and  the  next  two  decades,  but  none  was  enacted. 


'*  NAS,  IVifiwiwfy,  August  1866.  p.  5a:  nab,  AmtmA  Rtptri far  1866,  p.  9. 

'*  NAS,  Procefdings,  April  1879.  pp.  156-157;  April  1880,  p.  I7«. 
**  "Minutes  of  the  Aakdcmy,"  April  190s,  pp.  13-14.  i8-ti,  9$;  NAS,  Anmial  R^ort 
far  1902,  pp.  13-14. 
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Efforts  Jofr  the  Extension  of  Forest  Conservation 

Agassiz's  presideiicy  saw  few  other  requests  for  Academy  services.  In 
1 902  the  Senate  Committee  on  Forest  Reservations  sought  advice  on  a 
bill  extending  to  the  southern  Appalachian  region,  where  disastrous 
floods  along  the  mountain-born  rivers  followed  the  destruction  of  the 
high  forests,  the  same  forest  protection  accorded  the  West.  Without 
authorization  to  visit  the  area,  the  committee  under  Charles  S.  Sar- 
gent could  only  assess  and  approve  the  bill  proposing  federal  owner- 
ship and  control  of  the  forests,  but  under  pressure  from  private 
interests  the  legislation  failed.*' 

Six  years  later  members  of  the  Academy,  aware  of  the  continuing 
uncontrolled  cutting  in  the  fovetis  across  the  nation,  prevailed  on  the 
Council  to  present  a  resolution  to  both  houses  of  Congress  declaring 
that,  at  the  rate  the  forests  were  being  leveled,  **the  tirober  supply  erf* 
the  entire  United  States  will  be  exhausted  within  twenty  years,  while 
in  the  Eastern  states ...  the  end  of  the  supply  is  even  nearer."  The 
Council  urgendy  recommended  extension  of  the  natioiial  forest  sys- 
tem to  the  Appalachians  for  their  protection  and  permanent  utiliza- 
tion and  acquisition  of  the  flood-controlling  forests  of  both  the 
southern  Appalachians  and  the  White  Mountains."  Although  Presi- 
dent Theodore  Roosevelt's  conservation  movement  was  then  at  its 
height,  politics  prevailed.  The  first  naUonal  forest  in  the  Appalach- 
ians was  not  established  until  1916. 


Academy  Report  an  the  Philippines 

Of  great  promise  in  that  period  had  been  a  request  from  President 
Roosevelt  in  December  1^9  for  the  advice  and  cooperation  of  the 
Academy  in  tnstitudng  sdentilk  exploration  of  the  natural  resources 

and  natural  history  of  the  Philif^pine  Islands,  recently  acquired  from 
Spain.  The  Academy  committee,  under  Yale  geologist  William  H. 
Brewer,  reported  in  February  1903  that  the  adjacency  of  the  Islands 

to  Malaysia,  "one  of  the  most  interesting  areas  in  the  world,"  made 
their  exploration  of  the  greatest  scientiik  and  economic  importance, 

HAS.  if  nnuo/  Report  for  1902,  p.  |6;  cf.  Gifibrd  Pinchot  and  C.  H.  Merriun.  "Forest 

DefOruction,"  Smithsonian  Institution.  Annual  Report  for  1901.  pp.  ^1>405.  For  the 

eariier  nas  Commiticc  on  Forestry,  see  Chapter  6,  pp.  160-161. 

*■  "Minutes  of  the  Coundl."  January  1908,  pp.  84-85;  nas,  Ammmt  Report  for  1908, 
p.  ao. 
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and  proposed  that  a  "board  of  Philippine  surveys**  be  set  up  in 
Washington  to  administer  the  planned  Academy  program. 

The  board  of  surveys  was  to  comprise  the  Directors  of  the  Coast 
and  Geodetic  Survey*  Geological  Survey,  and  Biological  Survey;  the 
Chief  Botanist  in  the  Department  of  Agriculture;  and  the  Chiefs  of 
the  Bureau  of  Forestry,  Fish  Commission,  and  the  Smithsonian's 
Bureau  of  American  Ethnology.  Its  chairman,  to  be  chosen  by  the 
board,  would  report  directly  to  the  President.  Each  board  member 
would  appM)int  a  chief  field  officer  and  rhcy.  with  an  officer  of  the 
U.S.  Corps  of  Engineers  and  a  naval  ofliccr.  would  comprise  the 
scientific  council  in  the  Islands,  directing  the  parties  to  be  engaged  for 
the  surveys.  The  Academy  estimated  the  scientific  exploration  it 
proposed  could  be  completed  in  ten  years." 

With  the  Academy  report  before  it,  the  Board  of  Scientific  Surveys 
that  Roosevelt  appointed  in  March  1903  under  Charies  Wakott  met 
in  planning  sessions  on  five  occasions  that  spring  and  drafted  a  bill  for 
consideration  by  Congress.  No  action  was  taken,  and  even  Roosevelt's 
special  request  to  Congress  two  years  later  to  act  on  that  ''national 
work'*  failed  to  move  the  lawmakers.** 

The  Philippine  Commission,  set  up  by  McKinley  in  1900  under  Cir- 
cuit Court  Judge  William  Howard  Taft  to  develop  a  system  of  self- 
government  for  the  Islands,  had  followed  the  pattern  of  scientific 
bureaus  in  Washington,  establishing  that  year  the  Bureau  of  Forestry 
and  Bureau  of  Mines,  and  in  1901  the  Bureau  of  Government 
Laboratories.  Health  Bureau.  Agricultural  Bureau,  Ethnological 
Survey,  Weather  Bureau,  and  Bureau  of  Coast  and  Geodetic  Surveys. 
Paul  C^.  Freer,  the  University  of  Michigan  Professor  of  General 
Chemistry  who  had  gone  out  to  the  Islands  as  Superintendent  of  the 
Government  Laboratories  and  overseer  of  the  other  bureaus,  was  on 
leave  in  this  country  when  the  Academy  report  came  up  in  Congress. 
Freer  may  have  persuaded  Congress  that  the  surveys  %vould  inteifere 
with  the  work  of  the  Philippine  bureaus.  In  any  event.  Congress,  ever 
wary  of  anything  resembUng  a  department  of  science,  did  not  act.** 


**NAS,  Ammat  Report  for  1904,  pp.  ^i—i'S.  31-33;  Natknud  AcMfemy  of  Sdencct,  • 
S€ma^  Exphmhrn  tf  Ike  PkiSppku  Idamdt,  98th  Cong.,      ten..  Senate  Doc  145. 

February?,  igo5;iiAS  Archives:  Com  on  Sdendlic  Surveys  of  Philippine  Islands:  itK>S. 
**  President's  message  to  f'onj^ess.  February  7,  1905.  in  Frederick  1  rue,  A  History  of  the 
Ftrst  HaljCtrUury  oj  the  National  AcatUmf  <^  Sciences,  1863-1913  (Washington:  1913). 
pp.  327-328.  and  Senate  Doc.  145.  See  abo  reference  in  TV  Na6m  97:367  (October 
16,  1913)- 

**  "Minutes  of  the  Academy,"  April  1909,  p.  87,  reported  the  diachaife  of  the  Academy 

committee. 
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New  Fields  m  Academy  Membership 

The  years  of  Agassiz's  presidency  were  otherwise  notable,  particularly 
for  the  new  spirit  infused  by  some  of  the  recently  elected  members  of 
the  Academy.  With  internationalism  in  the  air,  Wolcolt  Gibbs  had 
recommended  in  1895  electing  members  fix>m  outside  the  traditional 
disciplines,  as  European  academies  did.  In  1901  the  Academy  ac- 
cepted its  first  experimental  psychologist,  Columbia  University's James 
MeKeen  Cattett,  and  its  first  recognized  pure  mathematician,  EUaldm  H. 
Moore,  head  of  the  Mathematics  Department  at  the  University  of 
Chicago.  That  same  year  saw  the  election  of  Edward  L.  Nichols, 
Professor  of  Physics  at  Cornell  and  founder  of  the  Physical  Review 
(1893).  In  1902  the  academy  elected  astronomers  George  EUery  Hale 
and  IV.  w  Campbell  and  the  Director  of  the  U.S.  Biological  Survey, 

C.  Hurl  Mernam. 

In  1903,  William  James,  Harvard  Professor  of  Philosophy  and  famed 
founder  of  pragmatism,  was  elected.  His  seven  years'  association  with 
the  Academy  appears  not  to  have  been  a  very  lively  one,  however,  for 
on  March  21,  1909,  he  wrote  Home  Secretary  Arnold  Hague  as 
follows: 

...  it  looks  more  and  more  as  if  my  only  active  relations  to  the  Academy 
would  probably  be  the  voting  (or  neglecting  to  votf)  for  the  addition  of  new 
members,  or  the  writing  ot  someone's  necrological  noiitc,  or  inflicting  ujK)n 
someone  the  burden  of  writing  mine.  1  feel  more  and  mure,  as  i  grow  older, 
like  lightening  life's  baggage,  and  this  occurs  to  me  as  one  of  the  places  where 
I  may  harmlessly  take  in  nil.** 

Elected  in  the  same  year  as  James  was  A.  G.  Webster,  Professor  of 
Ph\si(s  at  Clark  Uni\ersitv.  William  Morris  Dains  was  elected  the 
following  year;  in  1905  Michael  I.  Fuptn,  Professor  of  Electro- 


A  year  later  Freer  realized  the  "department  of  science"  when  the  Philippine  C^oinnus- 
sion  merged  the  Bureau  of  Government  Laboratories  and  Bureau  of  Mines  in  a 
onitralised  Bimau  of  Sdenoe,  reporting  the  work  of  hi  dfvitkmt  of  biology  (induding 
medidne.  biokjgy,  boiiiiy,  and  entomology),  chemistry,  mining,  ethnology,  ornithol- 
ogy, and  fisheries  in  its  new  Philippine  Jimnujl  of  Srimrr.  See  partirularlv  the  Journal's 
"Memorial  Number,"  7:v-xli  (July  1912).  With  Freer s  dcatfi  ui  igio,  the  bureau  and 
die  journal  dedraed.  the  htier  expirtng  after  1916.  Gf.  A.  Hunter  Dupree.  Sekme  m  dm 
FeieniGaoenmunt  :  A  History  ofPoUda  andAetuiHa  ta  1940  (Cambridge:  The  Bdknap 
Prcit  of  Harvard  University  Press,  1957),  p.  •2\y.\ 

For  a  report  on  the  dispirited  attitude  oi  scientists  m  the  Philippines  aiter  World  War 
I,  sec  NAS  Archives:  B&A:  Conference  on  Sdentific  Research  in  the  Philippines  and 
Odier  Thipical  Coiuitriei:  Proceeding^;  Nov  igao. 
**  MAS  Arrives:  Mcmbert:  W.  JanMt. 
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Mechanics  at  Columbia,  and  Arthur  ^4.  Noyes,  Director  of  the  Research 
Laboratory  for  Physical  Chemistry  at  mit.  became  members.  Har- 
vard philosopher  Jnsiah  Royce  was  elected  in  1906;  and  the  inventor- 
industrialist  Elihu  Thomson,  in  1907. 

Among  these  new  members  were  an  utiusual  number  soon  to 
become  highly  active  in  Academy  affairs.  Two  in  particular,  Cattell 
and  Hale,  reacted  vigorously  to  the  challenge  of  the  new  csentury  to 
American  science.** 

Cattell  %iras  then  Chairman  of  the  Departments  of  Psychology  and 
Anthropology  at  Columbia  and  was  beginning  at  that  time  his  studies 
in  the  origin  and  nature  of  scientific  ability^tie  ecology  of  **kom 
sdmtificus  americanus" — which  he  continued  for  the  rest  of  his  life.** 
His  eleaion  to  the  Academy  as  a  psychologist*  **the  newest  of  the 
sciences,"  as  he  said,  coincided  with  growing  recognition  here  and 
abroad  of  the  potential  importance  of  the  interrelationship  of  the 
sciences  and  of  new  disciplines.  These  interests  he  shared  with  Simon 
Newcomb  and  Hale.'^^  Cattell  actively  sought  membership  in  the 
Academy  for  scientists  distinguishing  themselves  in  peripheral  and 
nontradilional  fields.  He  served  briefly  on  a  policy  committee,  which 
he  had  proposed,  to  study  the  relations  of  the  Academy  to  the 
philosophical,  economic,  historical,  and  philological  sciences.  The 
committee's  report  was  too  innovative  for  Agastiz  and  the  Council, 
however;  and  after  its  acceptance  the  committee  was  discharged.** 

"  It  may  well  have  been  the  immediate  impact  ot  CattcU's  and  Hale's  personalities  on 
the  said  Academy  thai  nMived  Simon  Newcomb  to  write  In  «  bte  page  of  hn 
JlMmaMfNcn  tf  m  Ammmm  (Boston:  Hooghlon  Alifilin  Co..  tgos).  p.  sfts:  *nie 
election  of  new  members  is,  fcrhiq».  the  moM  difBcidt  and  dcKcaie  function  erf* such  an 

organization       \hv  Academvl  " 

Just  how  delicate  appears  in  the  recollection  by  an  aiadenuiian  ot  Henry  A. 
Rowfaoid's  decfairation  on  hearing  the  recommendatiom  of  a  man  proposed  for 
membership:  "Mr.  President.  I  oppose  any  man  who  has  printed  six  hundred  papefsl" 
Uohii  Trowbridge  to  D.  C.  Gilman.  October  12.  1901  (Daniel  Coit  Gilnun  Papers. 
Lanier  Room,  Johns  Hopkins  University  Library)J. 

For  a  haer  note  00  the  eiedion  of  Academy  nwmbm.  see  StqphcnS.V^ 
Starred,  1905-1943,-  in  ilsMriam  Mm  ^  Satme  (Bahhnoce:  Johns  Hopkins  Plcss. 
1947).  p.  4n. 

For  precedent  he  had  Francis  Galton's  Ei^^  Attn  tf  Science:  Their  Neitvre  and 
Nurture  (London:  Macmillan  &  Co..  1874). 

**  Otieirs  diagfam  of  the  interrebtion  of  the  sciences  appeared  in  Science  t7'Mi 
(1905).  Other  papers  at  that  time  on  the  importance  of  "the  neighboring  M  iences"  in 
problem  research  uerc  William  E.  Ritter.  "Organization  in  Scientific  Research."  Po^wZar 
Saence  Monthly  67:4^^53  (May  1905).  and  Newcomb,  "1  he  Organization  of  Scientific 
Research,"  North  Aamiam  Review  /A2:32-4S  (January  1906). 

**14aiuiesof  the  Academy,**  April  1909.  pp.  44-45;  mas.  if  wNMrf  ibpsiiy&r  i905,  p.  15: 
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Altogether,  Cattell  brought  to  the  Acadt  iiiv  a  fermentative  element 
it  had  not  known  and,  through  his  S(  ientifjc  publications,  did  much  to 
arouse  American  science  and  the  Academy  to  a  new  self-awareness. 
He  was  also,  it  appeared,  not  above  needling  the  august  body  of  which 
he  was  a  member*  as  illustrated  by  the  following  incident,  which  he 
recounted  with  obvious  glee: 

When  .  .  .  the  academicians  matic  their  quadrennial  visit  to  the  White  house 
to  wait  upon  President  Tafi  and,  following  various  delegations  of  men, 
women  and  children,  passed  before  him.  he  recognized  Dr.  Weir  Mitchell  and 
said:  **Why,  Kifitclidl,  what  on  earth  are  you  doing  in  this  crowd?**  Dr.  Mitchell 
explained  with  mudi  dignity  what  an  honoraUe  body  it  was,  being  by  law  the 
sdendric  adviser  of  the  government;  but  it  may  be  doubted  whether  President 
Taft  subsequently  remembered  the  academy's  existence.*' 


HaU  and  IntemaUorud  Cooperation 

George  Ellery  Hale,  thirty-three  years  old  and  the  youngest  member 
of  the  Academy  when  elected  in  1908,  was  destined  to  effect  in  it  the 
greatest  changes  since  its  inception.  Within  a  year  of  his  election  he 


**Mimites  of  the  Academy,**  April  1906.  p.  108:  "Minutes  of  the  Council.  "  April  1906, 
pp.  43-59:  NAS  Arrhives:  nas:  Committee-  on  Relationship  of  Academy  to  Philotophi- 
cal.  Economic,  and  Philological  Sciences:  1903-1906. 

For  the  similar  reaction  of  the  Royal  Society  to  this  question  then,  see  Sir  Henry 
Lyons,  The  tUjal  SMiHf  t6&0'i9iO:  A  Huttiy  «f  kt  Admummikm  under  iu  CkmUn 
(CuiriMic^:  The  University  Press.  1944).  pp.  S94.  307-309. 

Perhaps  unknown  to  Cattell,  the  Academy,  even  from  its  earliest  (la\s.  h.u\  t  lt-cted 
members  from  outside  the  traditional  sciences,  including  the  philolugisi  IVUUam  D. 
WhkHej  in  1865:  diplomat  and  authority  on  bnguage  Geor^  P.  AimA  in  1866; 
philologtst  Jamrs  HadUy  in  1872:  and  poBlical  economisis  Pwnuu  A.  Weiktr  and 
Richmond  Mayo-Smith  in  1876  and  1890. 

*' James  M.  Cattell.  "The  Organization  of  Scienutic  Men,"  Sctmt^tc  MontiUy  14:575 
(June  igsa).  For  the  background  to  this  article,  see  Chapter  9.  note  18. 

CatieO  was  iiimething  of  a  gadfly  in  die  Academy.  Just  two  months  after  his  deciion 
lie  commented  that  when  founded  "the  National  Academy  was  an  organizadon  fitted  to 
its  environment.  But  it  scarrelv  adjusted  itself  to  the  growth  and  speriaHiation  in  science 
of  the  past  25  years'  [Soence  ii:961  (June  21.  1901)]. 

Forty  yean  later  he  recalled  his  election  and  the  Academy  at  that  time,  "a  leleci— a 
very  selec^-dub.  but  it  did  not  do  much  to  advance  science"  [Cattell  to  Jewett. 
November  3.  1941  (nas  Arrhi\es:  Members:  |  M(  K  Cattell)]. 

Cattell  was  happier  as  an  entrepreneur.  1  he  plight  of  American  scientific  pentKlicals, 
as  described  by  G.  fi.  Goode  in  1897.  reflected  both  their  management  and  the  state  of 
science:  the  Awmkmt  Jmnal  af  Sdmer  had  leis  than  ci^  hundred  tubecribers. 
Amerieam  AtaHmirt  under  eleven  hundied»  Sdm  under  «  thousand,  and  Papmlar 
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became  a  member  of  the  Coundl;  shoitly  aftenvanl  he  headed  die 
first  Academy  committee  to  take  part  in  international  cooperadve 
research;  and  in  1907,  he  was  appointed  the  Academy  delegate  to  the 
conference  of  the  International  Association  of  Academies.  As  the 
United  States  approached  entry  in  World  War  I,  he  presided  over  the 
founding  of  the  National  Research  Council,  the  wartime  operating 
agency  of  the  Academy. 

A  brilliant  astronomer.  Hale  was  also  a  man  of  lx>undless  ideas  and 
energy  and  equally  brilliant  as  an  organizer  and  promoter  of  science. 
He  found  in  the  Academy  the  vehicle  for  his  talents.  The  Interna- 
tional Association  of  Academies,  set  up  to  stimulate  cooperation 
among  its  eighteen  member  academies  and  to  propose  and  support 
research  of  international  importance,  became  operative  the  year  of 
Hale's  election  to  the  Academy.  The  Association  was  his  first  and 
enduring  cause. 

The  Academy  did  not  join  the  initial  project  proposed  in  190s  by 
the  Council  of  the  International  Association,  an  inquiry  into  earth- 
quakes, because,  as  Agassiz  reported,  it  believed  **the  theoretical 
basis  for  seismology  ...  [to  be]  very  imperfect****  Two  years  later, 
however,  the  Academy  initiated  a  project  of  its  own  when  Hale 
obtained  appointment  of  an  Academy  Committee  on  Cooperation  in 
Solar  Research,  with  W.  W.  Campbell,  S.  P.  Langley,  A.  A.  Michelson, 
and  C.  A.  Young  its  members,  to  seek  international  assistance  in 
observations  of  new  sunspot  activity  anticipated  in  1905.  Following 
conferences  held  in  1004  and  1905,  the  International  Union  for 
Cooperation  in  Solar  Research,  proposed  by  Hale,  was  established 
under  the  Association,  with  committees  appointed  to  study  solar 
standards  of  measurement  and  instrumentation,  solar  radiation,  and 
the  spectra  of  sunspots." 

In  1908,  intent  on  promoting  more  links  with  science  abroad.  Hale 
became  Chairman  of  a  special  Academy  Committee  on  Interna- 
tional Cooperation  in  Research,  solely  to  maintain  dose  ties  with  the 
programs  of  the  International  Association,  review  the  work  of 
Academy  committees  in  that  research,  and  initiate  investigations  by 


Science  Monthly  and  ScifrUtftc  American  "abMirdly  small  circulations"  ffmithlOllian  InHitU- 
lion.  Nationa]  Miueum,  Anmtal  Report  for  1897,  Pt.  11,  p.  463). 

CWtdlbooglitSdiiicif  froin  AG.BdIni  1895  and  in  1900  made  it  the  official  oifui 
of  the  AAA*,  acquired  Popular  Sekmu  MmUkfy  (later  renamed  Sdmtjfie  MmMf)  in  1900, 

assumed  control  of  the  American  Naturalist  in  igo8,  and  in  1923  founded  his  Science 
Press,  putting  the  periodicals  be  had  acquired  on  a  sound  financial  basis  for  the  first 
time. 

^nM^AmmdRtpmtfmr  I9€2t  pp.  17-19;  1905,  ppu  15-17. 
^WiMtAnimidlUpmifiir  1904»  pp.  i7-ai;i90l5,  pp.  ti-i4;i907,  p.9,sf«f. 
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the  International  Association  that  would  warrant  Academy  support. 
In  the  same  year,  at  the  request  of  zoologist  Henry  F.  Osborn,  the 
Academy  appointed  the  Committee  on  International  Paleontologic 
Correlation,  to  plan  a  program  for  submission  to  the  International 
Association.  It  was  accepted,  and  by  1914  the  Academy  had  three 
more  committees  cooperating  in  intemationa]  investigations:  on 
chemical  research,  the  preparation  of  physical-chemical  tables*  and 
research  on  the  human  brain.** 


IRA  R£MS£N  (1907-I913) 


There  was  little  question  about  the  presidential  suiiessor  to  Agassi/. 
Since  1897  Ira  Remsen  had  been  an  officer  of  the  Academy,  first  as 
Home  Secretary  under  Wokott  Gibbs,  then  Foreign  Secretary  and 
Vice-President  of  the  Academy  under  Agassiz.  He  was  with  litde  ado 
elected  President  at  the  April  meeting  in  1907. 

Remsen  had  been  a  precocious  youth  and  confident  of  his  lifework. 
He  received  his  graduate  training  in  organic  chemistry  at  Gdctingen, 
where  in  1870  he  obtained  his  doctorate  at  the  age  of  twenty-four.  He 
spent  two  years  as  a  laboratory  assistant  at  Tubingen  before  returning 
home.  In  1876,  when  Johns  Hopkins  University  opened,  he  was  called 
from  Williams  College  to  head  its  chemistry  department.  Remsen 
became  one  of  the  outstanding  figures  in  American  chemistry,  besides 
providing  the  finest  undergraduate  training  and  graduate  direction 
in  that  field.  Yet  he  is  said  to  have  considered  his  greatest  achievement 
the  founding  in  1879  of  American  Chemical  Journal.  In  igoi,  at 
fifty-five,  he  succeeded  retiring  Daniel  Coil  Gilman  to  the  presidency 
of  Johns  Hopkins.  He  relinquished  both  that  office  and  the  presi- 
dency of  the  Academy  upon  his  retirement  to  private  life  in  1913. 

Rcmsen's  courtly  appearance,  his  wide  acquaintance  with  scientific 
men  here  and  abroad,  and  his  possession  of  a  personality  that, 
according  to  a  friend  and  colleague,  **drew  people  to  him  but  always 
kept  them  in  their  place,**  were  preeminent  qualifications  for  the 
institutions  over  which  he  presided.'' 

In  the  nation,  despite  the  brief  panic  of  1907,  it  was  a  time  of 

•*  MAS,  AmauH  Report  far  1908,  p.  14;  1909,  p.  19: 1910,  pp.  l(»-l8. 
>•  MAS,  akfnfkkai  Mmmn  H:219  (igsa). 
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Ira  Remsen,  President  of  the 
Academy.  1907- 1913  (From 
the  archives  of  the  Academy). 


unparalleled  prosperity  and  prodigious  economic  development.  The 
growth  continued  even  as  the  great  corporations  creating  that  wealth 
adjusted  to  the  restraining  legislation  enacted  through  Roosevelt's 
reforming  zeal,  and  a  crusading  press,  "the  muckrakers,"  exposed 
various  forms  of  social,  political,  and  economic  corruption. 

With  the  acquisition  of  its  "empire"  at  the  turn  of  the  century,  the 
United  States  now  had  for  the  first  lime  an  international  role  in  world 
affairs.  The  Panama  Canal  was  under  construction;  and  the  President 
in  1907  dispatched  a  fleet  of  naval  vessels,  the  Great  White  Fleet,  to 
circumnavigate  the  globe. 

With  better  wages  and  salaries  and  industry  IxKiming,  life  for 
almost  everyone  impn)ved  year  by  year.  The  age  of  electricity,  that 
first  decade  of  the  twentieth  century,  brought  with  it  new  conveni- 
ences, new  marvels  of  invention  and  technology.  But  basic  science  in 
the  United  States  had  failed  to  keep  pace  with  invention  and 
technological  progress. 

In  Europe,  following  the  discoveries  of  Roentgen,  Becquerel,  and 
Thomson,  the  anticipated  breakthroughs  in  physics  had  occurred, 
though  they  were  still  not  fully  comprehended.  They  included  Max 
Planck's  quantum  theory  (1901),  Albert  Einstein's  concept  of  the 
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transformation  of  mass  into  radiant  energy  in  his  equation  E  =  Mc* 
(1905)  and  his  elaboration  of  the  principle  of  relativity  (1905-1925), 
the  isolation  and  measurement  of  the  electron  (1910-1917),  the 
discovery  of  the  wave  nature  of  X  rays  (1912)  and  the  quantitative 
working  out  of  their  properties  (i9ig-i9aa),  a  model  of  the  atom 
(1918-192S),  and  the  discovery  of  isotopes  (igis).**  These  porten- 
tous cventt  were  discussed  at  Academy  meetings,  but  were  supported 
by  few  papers  of  comment  or  corroboration*  The  cufanination  of  the 
new  physics  was  stiU  in  the  future. 

The  six  years  of  Ira  Remsen*s  presidency,  like  those  of  his  predeces- 
sor, were  more  notable  for  the  new  members  elected  to  the  Academy 
than  for  requests  from  the  government  and,  as  earlier,  for  the 
number  of  newcomers  who  would  become  activists  in  Academy  af- 
fairs. Among  members  elected  in  1908  wvrv  Edivin  G.  Conklin,  Profes- 
sor of  Biolog>'  at  Princeton;  Simon  FUxner,  Director  of  Laboratories  at 
the  Rockeieller  Institute  for  Medical  Research;  andC.  WhUman  Cross, 
geologist  with  the  Geological  Survey." 

Elected  the  next  year  were  the  Director  of  the  Johns  Hopkins 
Physical  Laboratory  Joseph  5.  Ames;  the  Geological  Survey's  Chief 
Chemist  W,  Clarke;  and  Columbia  Professor  of  Experimental  Zool- 
ogy Thomas  Hunt  Morgan.  Another  outstanding  scholar  from  Colum- 
bia, the  philosopher  o£  education  John  Dewey,  was  dectcd  in  1910,  as 
was  the  Director  of  the  University  of  lUinois's  Chemical  Laboratory 
William  A.  Nayes.  Late  in  Remsen's  term,  in  191 1,  came  the  Director  of 
the  Carnegie  Institution's  Geophysical  Laboratory,  Arthur  L,  Day,  and, 
in  1913,  Ross  G.  Harrison,  Professor  of  Comparative  Anatomy  at  Yale. 

The  proliferation  and  growth  of  governnu  nt  scientific  bureaus  and 
their  autonomous  tendencies,  which  had  led  to  the  Allison  Commis- 
sion's investigation  in  1884-1886,  continued  in  the  new  century.  As 
conflicts  of  interest  increased,  Theodore  Roosevelt,  on  the  recom- 
mendation of  his  friend  Gifford  Pinchoi,  appointed  a  White  House 
Committee  on  Organization  of  Government  Scientific  Work  in  March 
1903.  Its  members,  Charles  Wakott,  Pinchot,  their  fellow  conser- 

"  Robert  A.  Millikan.  "  1  he  Last  Kiileen  in  Phyiics,"  American  Philosophical 

Sodtlf,  Fmetdmgs  63  M  (19*6);  Thi  AtdtHography  4  RtbtHA,  MUihan,  pp.  106,  271; 
Lawroioe  Badash,  "How  die  Newer  Aldwnqr  Was  Received,''  SdMlffe  Amene&m 

2/5:88-95  (August  1966). 

"  Geologiat  and  pctroiogist  Whitman  Cross  became  an  expert  in  investment  and 
finance  and  as  Academy  Treasurer  (191 1-1919)  produced  the  first  detailed  rinandal 
statemenu  of  the  Academy  and  obtained,  also  for  the  frnt  time,  the  services  of 
chartered  accoununts  to  oversee  its  tnist  funds.  See  nas,  Ammd  R^trt for  1911,  pp. 
10- IS,  aS-ja;  1912,  pp.  15-16. 
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vationist  James  R.  Garfield,  and  representatives  of  the  Army  and 
Navy,  were  asked  to  propose  some  form  of  central  coordination  for 
these  agencies.  The  unpublished  survey  prepared  by  the  committee 
found  ample  justification  for  the  development  of  the  agencies,  little 
duplication,  and  no  remedy  needed  other  than  some  degree  of 
consolidation  for  better  coordination  and  economy.** 

But  contention  among  the  agencies  persisted;  and  five  years  later 
Harvey  W.  Wiley,  head  of  the  Bureau  of  Chemistry  in  the  Depart- 
ment of  Agricukure,  vociferously  complained  that  chemists  in  the 
National  Bureau  of  Standards  ivere  duplicating  his  Bureau's  work. 
Wiley,  who  aided  in  drafting  the  Pure  Food  and  Drug  Act,  passed  in 
igo6,  and  who  later  became  administrator  of  the  agency  it  created, 
was  a  dominant  figure  in  the  fight  against  adulterauon  and  contami- 
nation of  foods.  He  had  powerful  allies  among  the  muckrakers,  none 
of  whose  works  had  a  greater  impact  than  Upton  Sinclair's  The  JungU: 

When  The  JungU  appeared  in  1906.  h  hh  Americans*  stomachs  as  much  as 

their  consciences,  even  in  the  White  House,  "^ddy  was  toying  with  a  light 
breakfast  an'  idly  turnin'  over  th'  pages  iv  th'  new  book  with  both  hands."  Mr. 

Dooley  declared.  "Suddcnlv  he  rose  fr"m  th'  table,  an'  cryin':  Tm  pizened.' 
be^n  throwin'  sausages  ou  iv  th'  window. . . .  Since  thin  th'  Prisidint.  like  th' 
rest  iv  us,  has  become  a  viggytaryan.""*" 

As  a  result  of  the  complaints  of  contendhig  agencies.  Congress 
inserted  in  an  appropriation  bill  in  May  1908  a  request  to  the 
Academy  to  report  a  plan  for  consolidating  not  only  the  diemical  and 
other  laboratories  but  the  many  survey  agencies  as  weU.** 


The  Ccmndttee  on  Scieni^  Work  under  the  Government 

The  Committee  on  the  Conduct  of  Scientific  Work  under  the  United 
States  Government,  which  Remsen  appointed  under  R.  S.  Woodward, 

""General  Statement,  Committee  ..."  and  "Reports"  files,  Box  1937.  Pinchoi  Papen, 
Ubnry  of  Gongreii;  Dupree,  Scimk*  m  Ike  Fedmd  Gevemmetit,  pp.  194-195. 
Fbidbot'tiiiggMioasieiiiiiiedfiromanactofCoagr^  February  14, 1909. 

creating  a  new  Department  of  Commerce  and  Labor  and  authorizing  the  President  to 
transfer  from  other  departments  any  bureau  in  related  scientific  work,  (e.g.,  the  Bureau 
of  Standards  in  Treasury)  to  the  new  Deputmem  (act  of  Fdmiary  14,  1903,  3*  Seal. 
890,  sec  tt). 

*•  Frank  B.  Ft«kH  i<<M<««  in     TaMiriM  (>itey  igSo). 

P-  77- 

For  the  first  time,  the  request  to  the  Academy  spedTicaDy  barred  ai  a  member  on  the 
aNunittBe  or  partidpim  in  itt  dcfiberaiiaM  any^ 
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President  of  the  Carnegie  Institution,  lollowed  the  broad  course  of 
the  White  House  Committee  five  years  before;  and,  with  that  Commit- 
tee's report  in  hand  and  after  long  deliberation  by  the  Council,  came 
to  similar  conclusions.  The  report  submitted  in  January  1909  was  an 
excellent  assessment  of  goverament  science  at  that  time.  It  found 
nesurly  every  depsutineni  of  the  goveminent  involved  to  some  extent 
in  scientific  work.  Much  of  the  work  had  been  so  long  established  as  to 
become  an  integral  part  of  the  departments  conducting  it;  and, 
despite  occasional  "destructive  criticism,**  the  actual  amount  of  dupli- 
cation was  relatively  unimportant 

On  the  other  hand,  the  report  found  little  or  no  correlation  of 
work  in  allied  fields,  nor  any  interrelated  planning  in  any  of  the 
scientific  work  of  the  government.  It  proposed  that  Congress  set  up 
a  f)ermanent  board  comprising  the  heads  of  the  scientific  bureaus, 
two  delegates  each  from  the  Senate  and  House,  and  five  to  seven 
scientists  not  connected  with  government,  to  meet  at  stated  intervals 
"for  the  consideration  of  all  questions  of  the  inauguration,  the  con- 
tinuance, and  the  interrelations  of  various  branches  of  governmental 
scientific  work."  The  board  was  also  to  have  power  to  pass  on  the 
projects  and  estimates  of  the  bureaus  before  submission  to  their 
departments,  and  on  the  selection  of  men  for  the  more  impor- 
tant positions  in  the  agencies.^* 

Once  again  an  Academy  proposal  seemed  to  Congress  to  raise  the 
danger  of  a  centralized  scientific  authority.^  But  this  was  not  the 
reason  why  no  more  was  heard  of  the  report.  A  matter  of  protocol 
had  been  inadvertentiy  violated  in  its  transmission  to  Congress.  Rem- 
sen  had  sent  the  report  to  the  House  and  Senate,  where  the  request 
had  originated,  but  by  misadventure  it  was  delivered  instead  to  the 
President's  office  and,  with  Roosevelt's  signature,  then  forwarded  to 


bureau  or  institution  required  to  report  lo  Congress.  When  the  report  was  railed  up 
that  November,  twelve  members,  as  well  as  Remsen  himscli,  Icii  the  meeting  during  the 
dilciunon  ("Minutes  of  the  Academy,"  November  igo8,  pp.  S03-804:  nas,  Ammal 
Repert  far  190B,  p.  16). 

«'  ''Minutes  of  the  Council,"  November  igo8,  pp.  104-105;  January  igog.  p.  107;  MAS, 

Annual  Rrporl  for  1908.  pp.  27-31. 

**  The  provisional  report,  tor  disiribution  within  the  Academy  only,  included  a  tuiai 
paragraph  later  omitted:  "If  the  eitahMiinent  of  nich  a  council  [board]  should  meet 
with  the  approval  of  Congress,  it  may  ultimateljr  appear  most  advantageous  to  gradu- 
ally consolidate  the  scientific  work  of  xhv  Govrrnmrni  chirflv  tinder  a  Single  depart- 
ment, which  would  naluraliy  be  called  the  Department  of  Science." 

Urn  would  be,  said  the  aHnmittee.  the  logical  outcome  at  a  bter  date  as  the  work  of 
the  council  or  board  progressed  (nas  Arddrn:  Committee  00  Conduct  of  Sdentific 
Work  under  XJS.  Govt:  igogK 
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the  Speaker  of  (he  House.  Remseu  did  not  soon  forget  the  caustic 
letter  he  received  from  the  Chairman  of  the  House  Appropriations 
Committee,  Representative  James  Tawney,  or  the  Chairman's  failure 
to  reply  to  his  letter  of  disclaimer.  Four  years  later  Remsen  remarked 
'*that  advice,  even  good  advice,  is  not  always  heeded.  Indeed,  it  may 
happen  that  it  is  treated  almost  contemptuously.**  And  he  recounted 
the  incident  and  .  .  the  result .  .  .  humiliating  to  the  committee 
that  drew  upon  the  report — ^and  possibly  to  the  President.  That  report 
seems  to  have  been  promptly  pigeonholed.  It  is  certain  that ...  it  %iras 
not  given  serious  consideration  by  Congress.**^ 


The  NoHofud  ConservaHon  Cammissum 

The  one  other  committee  appointed  hv  Remsen  followed  a  confer- 
ence he  attended  in  June  1908  at  tlie  White  House  on  a  suhject  of 
great  presidential  enifuisiasm.  the  conservation  of  natural  resources. 
Upon  Cifford  Pinchoi  s  suggestion  at  the  meeting.  President 
Roosevelt  appointed  a  national  commission  of  almost  fifty  members 
from  government,  industry,  and  science  to  make  a  broad  survey  on 
the  state  of  the  country's  natural  resources,  especially  water,  forests, 
land,  and  mineral  resources,  and  to  discover,  as  Roosevelt  said,  how 
"so  to  use  them  as  to  conserve  them.** 

In  November,  at  Pinchot's  personal  request.  Remsen  named  a 
committee  of  three,  William  B.  Clark.  William  M.  Davis,  and  Edwin  G. 
Conklin,  to  cooperate  with  the  National  Conservation  Commission, 
presumably  to  assess  the  Commission  report  made  to  Roosevelt  early 
in  December,  but  concerning  which  no  further  Academv  record 
remains.**  The  report  led  to  the  North  American  Conservation  Con- 
ference held  in  1909  and  to  the  piainiing  of  a  World  Conservation 
Conference;  but  with  the  dep.u  luie  of  Roosevelt  from  office  and  the 
loss  of  his  exuberant  support,  the  crusade  waned  and  came  lo  an 
end.** 


*"'*MimiletoftlieCoiiiidl.''January  i909,p.  1 ;  "Minute*  of  the  Acadenty."  April  1909. 
pp.  i5-i6:7%»MCMfiMM{iliitmwna^ 

(Washington:  igj^).  pp.  5-6. 

*•  "Minutes  of  ihe  Council,"  November  1908.  pp.  99-100;  "Minutes  of  the  Atadeiny." 
November  1908,  p-  19S;  has.  Annual  Report  for  1908,  p.  17. 

*  Giiibnl  Finchot,  Brmkmg  New  Ground  (New  Yorit:  Haioouit,  Bnoe  &  Cck.  >M7)*  PP> 
SSS'-S^;  Dupree,  Scwmm  mi  lib*  fmlmd  Gwtmmtnt,  p.  151. 
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Preoccupalion  with  Interned  Affairs 

In  reaction  to  the  few  calk  for  its  servioet  in  those  years,  the  Academy 
turned  more  and  more  to  its  own  affoiis.  A  special  meeting  was  held 
by  the  Council  in  1906  to  discuss  ways  to  expand  the  role  of  the 
Academy  in  American  science.  George  Ellery  Hale,  unable  to  attend, 
wrote  that  he  had  for  some  time  felt  "that  the  Academy  might 
accomplish  more  than  it  does."  To  that  end,  the  enlargement  of  the 
membership  then  being  considered  was  a  good  thing,  because  there 
were  probably  "about  as  many  men  [of  high  ability]  .  .  .  outside  of  the 
Academy  as  within  it."**  And  on  behalf  of  both  present  and  future 
membership,  he  suggested  that  the  papers  presented  at  scientific 
sessions  be  broader  and  more  general  in  scope  and  in  language 
understandable  to  all. 

In  the  interest  of  advancing  American  sdence,  Hale  felt  the 
Academy  could  do  a  great  deal  to  stimulate  the  initiation  of  research, 
hoth  through  its  membership  in  the  International  Association  of 
Academies  and  through  annual  reviews  of  science,  to  be  prepared  by 
the  standing  committees  of  the  Academy,  with  suggestions  for 
cooperative  efforts  among  the  various  branches  of  science/^ 

In  1908,  at  Remaen*s  request.  Harvard  geologist  William  M.  Davis 
was  appointed  chairman  of  a  committee  that  reported  on  plans  for 
future  meetings,  particularly  on  ways  to  make  the  public  meetings 
"important  scientific  events."*"  The  committee,  consisting  of  Remsen, 
Hale,  A.  A.  Noyes,  and  Henry  F.  Osb<irn,  urged  that  "highly 
specialized  papers  presented  in  such  a  manner  as  to  be  unintelligible 
or  of  interest  to  but  few  members  ...  be  discouraged."  Instead  there 
should  be  addresses  on  scientific  adx  ances  and  scientific  activities  of  a 
broad  nature.  Among  other  recommendations  for  the  meetings,  the 
committee  suggested  exhibitt  of  new  scientific  apparatus  and  displays 
of  work  in  progress,  and  time  set  aside  for  social  activities.^ 

When  the  members  met  that  November,  the  Davis  committee 
report  was  favorably  considered  and,  ui  view  of  its  useful  and  valuable 

**ForCatidrtliiitoflcadfai9AflBeikraideiMiiiikhiifim  1903,186  Viiber, 

Scifntists  Starred.  1903-1943.  in  "American  Men  <^Sekii€t,'*paam.  Except  in  anatomy  and 
anthropolofi^.  Hale  exaggerated  somewhat. 

George  kllery  Hale  to  Home  Secreury  Arnold  Hague,  March  so,  1906  (nas  At- 
dinct:  NAt:  nimre  of  has). 
**  NAS.  Aimmi  Report  for  1908.  p.  ti. 

**  "Minutes  of  the  AoMkmy."  A|Nil  1908,  pp^  184-189;  HM^AnmiallUportfor  1908,  pp. 

IJ,  8l-«4. 
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suggestions,  was  printed  for  the  membership  and  referred  to  the 
Council.'*  Despite  the  Council's  dampening  decision  to  leave  any 
changes  to  the  committee  on  arrangements,  the  report  seems  to  have 
stimulated  more  papers  of  general  interest.  At  subsequent  meetings 
C.  Hart  Mcrriam  talked  on  Indian  mythology.  Samuel  Siratlon  de- 
scribed the  work  of  the  Bureau  of  Standards,  and  Theodore  Gill 
discussed  Aristotle's  history  of  animals,  between  papers  on  "quantita- 
tive studies  of  tuning  forks."  "elastic  hysteresis,"  "the  i6-inc:h  Metcalf 
doublet,"  and  "mechanical  quadratures."" 

Another  troublesome  matter  that  confronted  Remsen  was  the  ques- 
tion of  Che  adequacy  of  the  Academy's  standing  committees.  Set  up  in 
1899,  ^  ^  committees  (mathematics  and  astronomy;  physics  and 
engineering;  chemistry;  geology  and  paleontology;  biology;  and  an- 
thropology) had  never  been  wholly  satisfactory.  Even  then  the  in- 
creasing "interfiliation"  in  science  (i.e.,  interdisciplinary  research); 
specialization,  particularly  in  biology;  and  the  contact  with  the 
academies  abroad  that  embraced  a  wider  representation  of  disciplines 
had  raised  questions  about  the  committee  system.'* 

The  election  of  members  in  new  or  nontraditional  fields  of  science 
confronted  the  Academy  with  problems  of  nomination  and  assign- 
ment of  new  members.  In  1906  President  Agassiz  appointed  an 
informal  committee  on  membership,  sections,  and  policy,  to  seek  a 
solution.  Its  report  that  November  declared  that  nominations  in  fields 
for  which  there  was  no  standing  committee  would  henceforth  be 
made  by  a  majority  of  the  Council.  That  done,  the  Council  authorized 
the  President  to  consider  reorganizing  the  standing  committees.'* 

Unwilling  to  return  to  some  form  of  the  original  dassification  of 
members,  Remsen*s  committee,  in  a  compromise,  recommended 
rearrangement  of  the  two  more-or-less  portmanteau  committees, 
biology  and  anthropology.**  It  pointed  out  that  the  existing  arrange- 

*•  "Minutes  of  die  Academy,"  November  1908.  p.  «oo;  Annual  Report  for  !90ff.  p  2  tn. 

A  subsequent  romment  on  the  highly  specialized  papers  read  at  Academy  meeting* 
appeared  tn  a  letter  in  Science  ^2:161-162  (July  30,  1915). 

A$  early  as  1893  the  difiicultjr  of  "mapptngf  the  diviaioiis  of  idence.  particabrijr 
biology,  had  been  railed  in  the  Council  CMinutes  of  the  Council,"  April  1893.  pp. 
5104-205:  April  1896.  pp.  242-243)  The  multipliration  of  disciplines  led  G.  B.  Goode 
to  jest  at  the  twenty  kinds  ot  biologisu  seeking  recognition  of  their  specialties  as  fuU 
disciplines,  and  he  mouroed  that  there  were  no  moce  loologlm  «udi  m  Afanix  awl 
Baifd,  no  botaniatt  auch  as  Gray  (Smithsonian  Institution,  Nadonal  Mnaeum,  Awmd 
Report  for  1897,  Pt.  II.  pp.  465-466). 

""Minutes  of  the  Academy,"   April   1906.  pp.    108-109;  November   1906,  pp. 

132-135;  April  1907,  pp.  147-14U,  152;  nK&,  Annual  Report  for  1907,  p.  23. 

•*  The  amliropology  committee  was  the  more  amorphoiia  of  tlie  two.  In  1906  its 
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ment  bore  no  special  relation  to  the  diidpliiief  of  the  members  but 

was  "mainly  for  the  purf>ose  of  obtaining  opinions  of  experts  on  the 
merits  of .  .  .  candidates."  In  igi  1  biology  was  separated  into  botany; 
/(K^logy  and  animal  morphology;  and  physiology  and  pathology. 
Anthropology  was  renamed  anthropology  and  psychology.  The  re- 
maining committees,  unchanged,  were:  mathematics  and  astronomy; 
physics  and  engineering;  chemistry;  geology  and  paleontology,  mak- 
ing a  total  of  eight  altogether." 

But  more  was  sought  than  refinenient  of  nomendatuie  or  Coundl 
nomhiation  of  candidates  from  nontraditional  sdences.  Dividing  the 
committee  of  mathematics  and  astronomy  into  separate  committees  in 
December  1914,  for  example,  was  not  the  itind  of  action  that  was 
needed.**  A  major  revision  of  the  Constitution  and  Rules  was  recom- 
mended at  that  same  meeting  and  adopted  by  the  Academy  in  April 
1915.  As  a  result,  the  following  changes  were  made:  The  committees 
became  sections  once  again,  as  in  the  original  organization  of  the 
Academy,  each  presided  over  by  a  chairman  elected  bv  the  section, 
with  members  no  longer  assigned  to  more  than  one  section.  In  effect, 
each  section  was  responsible  for  the  candidates  in  its  own  field  and 
nominated  its  own  members,  although  the  Council  was  still  empow- 
ered to  make  nominations  for  candidates  in  unrepresented  fields. 
Completing  the  "reform,"  the  number  of  new  members  elected  in  any 
one  year  was  raised  from  10  to  15,  and  a  ceiling  of  250  was  placed  on 
the  total  membership.** 


Steps  toward  an  "Academy  Home" 

The  homeless  status  of  the  Academy  offered  periuips  the  most 
continuing  challenge  to  the  membership.  In  1900,  the  year  before  his 
election  as  President,  Agassiz  learned  that  the  Washington  Academy 

of  Sciences  had  announced  plans  to  raise  $100,000  for  a  building  for 
its  use  and  that  of  its  affiliates  and  other  local  societies,  including  the 


members  included  the  mathematician  and  logician  Charles  Peirce.  the  philosopher- 
psychologists  Josiah  Rovce  and  William  James,  medical  scteniists  S.  Weir  Mitchell  and 
William  H.  Welch,  medical  librarian  John  S.  Billings,  and  the  zoologifU  C  Hart 
Mcnmii  sod  Edwwd  8*  M one. 

■**lffiiNtfiCi€fte  Council,"  April  1908,  p.  92;  HAS.  Annual  Report  for  1910,  p.  so;  1911, 
pp.  14-15.  45-4^:        Archives:  nas:  Committee  for  DiviMon  of  Committees  of 
Anthropology  and  Biology:  1910-1911. 
""Miiiuiei  of  the  Coundl,'*  December  1914,  pp.  35.  54. 
ms»  Jmiiief  Rtptrtfir  1914,  ppw  so,  st-SS* 
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Academy,  on  condition  that  the  government  provide  the  land.  Agassiz 
had  at  once  donated  $5,000  on  ix-half  of  the  Academy  as  its  contribu- 
tion, and  Theodore  Gill  subscribed  another  $500.  The  plan  gave  way 
shortly  after  its  inception  to  another,  more  splendid  project  for 
science  in  the  capital^  and,  when  it  too  failed  to  prosper,  Agassiz 
mmferred  his  oontributkm  to  the  Academy."* 

The  new  **9nd  more  splendid"  project  began  with  the  passage  of 
legislatioa  in  March  1901  opening  the  collections  and  resources  of  the 
scientific  byreaus  of  the  government  to  qualified  students  engaged  in 
research  and  study  projecu.  This  legislation  immediately  cauf^t  the 
attention  of  the  George  Washington  Memorial  Association,  a  patri- 
otic, nationwide,  private  foundation  organized  several  years  earlier  to 
realize  the  dream  of  the  first  President,  a  great  national  university  in 
the  capital.  After  Congress  had  rejected  the  proj>osed  university,  the 
Washington  Academy  of  Sciences  enlisted  the  support  of  the  Associa- 
tion for  its  own  project,  a  great  memorial  building,  "which  should  be 
the  headquarters  for  the  scientific  organizations  of  Washington,  the 
National  Academy  of  Sciences,  and  the  proposed  organization  for 
post-graduate  work  and  research  in  connection  with  the  Government 
Departments."** 

With  felkyw  academicians  Alexander  Graham  BeU  and  C.  Hart 
Merriam,  and  with  the  approval  of  the  Academy,  Charles  Wakott, 
Director  of  the  Geological  Survey,  President  of  the  Washington 

Academy  of  Sciences,  and  Treasurer  of  the  National  Academy,  be- 
came the  leading  spirit  in  the  enterprise.*"  Watched  mth  interest  by 

the  Academy,  the  project  came  close  to  fruition  in  1913  when  a  bill 
approved  by  President  Woodrow  Wilson  granted  a  tract  of  land  for 
the  erection  of  a  building  "between  Sixth  and  Seventh  Streets,  on  the 

"Minutes  of  the  Academy,"  April  ic^tn.  pp.  598-599:  November  1905,  pp.  9H-<)9. 

The  Academy's  so-called  building  lund  ol  $5,5(x>  would  amount  to  about  $7,000  at 
the  time  of  the  aeaiioenieniiial,  when  Hale  began  hit  building  campaigti.  See  nas. 
AmmmtRgportfor  1923-24.  p.  1. 

**  Report  of  Ov  George  Wa'ihingtim  Mrmorial  Aisocmtion,  Organized  to  Prnmote  the  Establish- 
ment  of  the  Unwerstty  of  the  Umud  Stales  (New  York,  June  1899);  Walcott  lo  Agassiz.  April 
19,  igoi  (NAS  Archives:  nas:  Treasurer!:  Register  Book  of  Letters:  Walcott  C  D  & 
Emmoni  S  F.  p.  114):  Wakott.  "Reblions  of  die  Natiomd  Gowemnwm  to  Higher 
Education  and  Research,'*  Satnu  /5:I001-!OI5  (June  28,  1901).  The  building  was  to 
be,  said  Walcott,  "a  home  and  gathering  place  for  the  national  patriotic,  scientific, 
educational,  literary  and  art  organizations"  oi  the  city,  iiKluding  by  name  the 
Wadunglon  Academy  and  iu  affiiaitei.  National  Academy.  American  Anodation  for 
the  Advancement  of  Science,  and  American  Historical  Association. 
••"Minuter  of  the  Council,"  April  u)09,  pp.  13-16;  "Minulcs  of  the  Academy,"  April 
1909,  pp.  89-31;  HAS,  Annual  Report  Jar  1909,  p.  13. 
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north  side  of  the  Mall,  the  south  front  of  the  building  'to  be  on  line 
with  the  south  front  of  the  new  National  Museum  Building.'  But 
the  bill  stipulated  that  the  structure  cost  not  less  than  2  million  dollars, 
with  a  permanent  endowment  of  half  a  million  dollars  to  be  adminis- 
tered by  the  Regents  of  the  Smithsonian.  The  sums  involved,  and  the 
further  stipulation  that  construction  must  begin  within  two  years, 
could  not    met"  A  hoine  for  the  AcsKlemy  was  stiU  a  decade 


Plans  for  a  Commemorative  History 

At  the  meeting  in  November  1899,  with  Wolcott  Gibbs  presiding,  the 
Academy  had  adopted  a  resolution  to  include  in  \hc  Annual  Report  for 
1901  "a  history  of  the  Academy  and  its  work  during  the  Nineteenth 
Century,"  to  be  prepared  under  the  direction  of  the  Council."  John 
Billings,  the  ()riginator  of  the  proposal,  recommended  a  general 
sketch  of  the  Academy's  history,  brief  biographies  of  all  past  mem- 
bers, and  a  classified  bibliography  of  the  publications  of  both  past  and 
present  members,  which  would  reflect  the  development  of  the  sci- 
ences in  this  country  during  the  second  half  of  the  century. 

In  November  1902,  Agassiz,  as  chairman  of  a  committee  to  prepare 
the  volume,  reported  to  the  Coundl  the  committee's  opinion  tluit  it 
%vas  too  late  for  a  volume  commemorative  of  the  nineteenth  century 
and  proposed  instead  that  plans  be  made  for  a  memorial  volume  to  be 
issued  in  conjuctnion  with  the  Academy's  semicentennial  in  1915.** 

Six  years  later,  soon  after  Remsen's  election  in  1907,  the  matter  was 
brought  up  again.  At  a  meeting  of  the  Council  that  autumn.  Home 
Secretary  Arnold  Hague,  aware  that  the  fiftieth  anniversary  coincided 
with  the  end  of  the  new  President's  term  and  that  of  the  incorporators 
of  the  Academy  only  Wolcott  Gibbs  might  still  be  consulted,  recom- 
mended that  Remsen  appoint  a  committee  to  consider  the  scope  and 
cost  of  a  commemorative  history 

•'"George  WashiriKion  Memorial  Building."  in  H.  P.  Caenimerer.  Woihif^fmi,  Tke 
NtUumal  Captiai  (Washington:  Government  Printing  Oiikc,  193s),  p.  505. 

SaMmmian  Innitutioa,  Ammml  Rupert  far  1913,  pp.  ^9i4,  pp.  t9-s7. 

•'Iliiniia  oTthe  Goandi,"  November  1899.  ppu  tte-t9s:  "MimMes  of  the  AcMicmy," 
p.  58« 

**  "Minutes  of  the  Council,"  April  1901,  p.  agS;  Wakou  to  Agas&iz,  May  6.  1901  (nas 
ARfai«es:fOM:liiMoryoffimlW'<2atti^  1863-1913:  Proposed):  **lfiinilei 
of  the  Coundl,"  November  1901,  pp.  319-^16. 

••"Minutes  of  the  Coundl,"  November  1907.  p.  80:  "Minutes  of  the  Academf," 
November  1907,  pp.  158-159;  "Minutes  of  the  Council,"  April  1908,  p.  93. 
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The  committee  report,  distributed  to  the  members  the  next  April, 
disclosed  with  some  dismay  that  "the  records  ol  tiic  academy  in  the 
early  days  of  its  existence  are  very  imperfect^  that  **but  limited  means 
[exist]  of  gathering  first  hand  authentic  records  of  its  early  history,** 
and  that  **no  oondse  record  of  the  work  accomplished  [for  the 
govemmentT  existed,  nor  was  a  complete  bihiiography  of  members^ 
publications  possible.  Nevertheless  the  report  proposed  that  a  perma- 
nent committee  be  set  up  at  once  to  cdlect  the  available  material, 
learn  what  it  could  from  those  active  members  elected  in  the  first  Ave 
years  of  the  Academy,  prepare  brief  biographical  sketches  of  the 
founders,  and  for  the  greater  part  of  the  history  designate  members 
to  write  chapters  on  the  advance  of  science  in  the  past  fifty  years, 
emphasizing  American  contributons.  The  volume,  not  to  exceed  500 
pages,  was  to  be  ready  for  distribution  upon  the  occasion  of  the 
semiceiiicnnial  celebration  in  1913.** 

After  talking  with  members  about  the  difficulties  raised  in  the 
committee  report,  Remsen  announced  the  solution  agreed  upon  at 
the  autumn  meeting  of  1908.  "We  aO  fed  that  it  is  desinSUe  to 
prepare  and  publish  this  volume. . . .  The  plan  suggested  would  be  to 
employ  someone  who  is  an  expert  in  such  matters  and  then  help  him 
to  die  extent  of  our  powers.**  The  Academy,  he  said,  did  not  have  the 
$4iO0O  estimated  as  the  cost  of  the  editing  and  printing,  but  with  the 
hope  that  the  members  would  contribute  that  sum,  the  committee 
would  continue  its  work.*' 

In  April  191 1,  with  the  semicentennial  just  two  years  away.  Remsen 
appointed  additional  members  to  the  Home  Secretary's  committee  on 
the  history  and  designated  Edwin  G.  Conklin  Chairman  of  the  roni- 
mittee  on  celebration  of  the  anniversary.  In  June  Hague  turned  over 
the  materials  that  had  been  collected  to  Frederick  W.  True,  a  zoologist 
and  Assistant  Secretary  of  the  Smithsonian,  to  prepare  as  "editor," 
with  the  assistance  of  Academy  members,  **a . . .  volume  of  a  few 
hundred  pages**  for  publication  by  March  19 13.** 

*  NAB,  Ammal  Report  /or  1908,  pp.  1^6. 

That  yeir  owiidim  fiere  adwd     die  fim  tiiM 
fiitture  preparaiion  of  biographica]  memoin.  and  two  fean  bier  were  asked  for 

photographs  and  autographs  "fDr  the  aciuk'my  archives"  ("Minutes  of  the  Council." 
April  1908.  pp.  89-90;  NAS,  Annml  Report  jor  1910,  p.  10;  ace  also  Amatol  Report  Jor 
1917,  p.  16). 

*  "MiiiatM  of  die  Academy,"  November  igoB,  p.  aot. 

**NA5.  Annual  Report  for  l9n.p.9Mi?nlbaelo'Tnkt,AHisloryqflhtFMHa^<>fUuryof 

the  National  Academy  of  Sciences ;  corrmpopdence  in  MAS  Ardiivea:  PUM:  HiMory  of  Fim 
Half-Century  of  nas:  Proposed. 
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The  work  of  almost  four  hundred  printed  pages,  A  History  of  the 
First  Haff-Ceniwy  of  the  National  Academy  of  Sciences,  2863-1913,  was 
compkfiBd  and  advance  copies  defivered  to  die  Academy  just  before 
die  annivenary  meeting.**  The  history  opened  with  a  well-researched 
narrative  of  the  founding  of  the  Academy,  followed  by  seventy-five 
fiages  of  documented  annals.  Biographical  sketches  of  the  incor- 
porators, much  expanded  over  the  original  plan  of  brief  notices, 
occupied  almost  one  hundred  pages,  and  an  account  of  the  fifty-three 
committees  appointed  for  the  government  between  1863  and  1908 
ran  to  more  than  one  hundred  and  thirty  pages.'*  The  volume 
concluded  with  fifty  pages  of  appendixes. 

A  massive  compilation  from  available  records  and  publications,  it 
was,  as  Hague  said  when  he  read  the  manuscript,  "a  volume  .  .  .  more 
for  the  future  than  the  present,"  and  indeed  it  proved  to  be  the  sole 
guide  to  the  annals  of  the  Academy  for  the  next  half  century.'* 

The  single  extended  review  of  True's  history,  in  The  Nation, 
admired  the  **careful  work**  evident  in  the  handsome  volume,  won- 
dered at  the  apparent  paucity  of  official  records,  and  found  much  to 
commend  in  the  activities  of  the  Academy.  The  anonymous  reviewer 
was  knowledgeable  and  for  the  most  put  sympathetic  but  was  not 
intimate  with  Academy  affairs.  He  thought  well  of  the  careful  scrutiny 
of  merit  as  the  criterion  for  election  to  the  Academy  and  its  **honest 
secrecy,"  unlike  that  of  some  abroad,  even  as  he  quoted  a  supposedly 
prevalent  opinion  of  membership:  "It's  nothing  to  belong,  but  it's  hell 
not  to."  He  deplored  the  limited  and  irregular  nature  of  Academy 
publications  and  the  printing  of  only  sixty-eight  of  more  than  two 
thousand  papers  presented  at  meetings.  Unaccountably,  he  believed 

••The  complete  press  run  of  700  copips  arrived  at  the  Academy  a  year  later  ("Minutes 
of  the  Academy."  April  1908,  p.  198;  April  1913,  p.  19;  "Minutes  of  the  Ck>uncil,"  April 
1913,  p.  90;  NAS,  Anmial  Rtport  for  1913,  p.  16). 

**Tnie  Hsted  Bfty-thrce  oommicteei,  whh  acxmints  of  tlmty-«x.  Some  of  tht  commhr 

tees  had  been  reappointed  several  times  over  the  years,  and  some  had  made  DO  reports. 
HAS,  Annuai  Report  for  1913.  p.  11.  mentions  fifty-four  committees. 

Although  the  organic  act,  sinctly  spealung.  lunitcd  the  Academy  to  mvesugauun>)  of 
"any  aubject  of  icience  or  art"  on  bdtalf  of  the  govemmem,  "tome  of  the  moat 
impoitutl  questions  which  the  academy  has  been  asked  to  consider  . . .  [have  been] 
matters  of  public  policy,"  notably  on  metric  standards  for  the  states  (1866),  a  plan  for 
surveying  and  mapping  the  territories  (1878),  the  National  Board  of  Health  (1879).  the 
Allina  Comminkm  (1884).  inaugurating  a  forest  policy  (1896.  190a),  sdcndfk  cxpfa>> 
nlion  in  the  Flufippines  (190a).  and  the  conduct  of  scientific  work  under  the  govern- 
ment (1908).  See  NAS.  Annual  Report  for  1913,  p.  1 1. 

Hague  to  Walcott.  December  5,  1912  (nas  Archives:  rvas:  History  of  First  Half- 
Century  of  NAs:  1863-1913:  Proposed). 
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the  sequence  oi Annual  Reports  to  be  complete  from  ihe  beginning.  He 
attributed  the  "relatively  small  importance*'  of  Academy  meetings  and 
their  thin  attendance,  "commonly  from  twenty  to  forty"  out  of  a 
hundred  members,  to  the  distances  in  the  United  States  and  the  hard 
oppression  "with  home  work"  of  loo  many  of  the  most  valued  mem- 
bers. 

Many  of  the  Academy  reports  10  the  governnicnt  were  of  high 
scientific  vakie.  said  tlie  reviewer,  but  their  small  number,  thirty-two 
[su\  in  hah  a  century,  was  disappointing.  He  attributed  the  dearth  to 
the  almost  autocratic  control  by  the  chiefs  of  scientific  bureaus, 
singling  out  True's  account  of  the  Philippine  sdentifk  surveys  as 
illustrative.  He  concluded  with  a  note  on  the  fact  that  the  act  specified 
that  the  Academy  was  not  to  be  compensated  for  its  services  to  the 
govemmenL  *Thb  provision  seems,  under  existing  conditions,  likely 
to  become  more  literally  true  than  might  have  been  expected  when  it 
was  worded.**** 

Unfortunately,  Alexander  Agassiz,  under  whose  presidency  the 
idea  of  the  history  had  originated,  did  not  live  to  see  its  completion.  At 
the  age  of  .seventy-four,  he  had  died  at  sea,  on  March  27.  1910.  on  the 
Adriatic,  as  he  was  traveling  home  to  the  United  States.  His  hecjuests 
included  more  than  $1  million  to  Harvard's  Museum  of  Compaiative 
Zoology,  founded  by  his  father,  and  $50,000  "for  the  general  uses  of 
the  Academy."^* 


The  Semicentennial  Anniversary 

The  front  pages  of  the  Washington  papers  the  week  of  the  semicen- 
tennial created  uneasiness  but  no  real  alarm  with  now  familiar  head- 
lines: The  German  government  had  denounced  the  Krupps  for  war 
talk;  in  the  Balkans,  Greece  and  Bulgaria  were  nearing  a  clash  over 

Salonika;  Greece  and  Serbia  had  reached  a  ten-day  truce  with  Tur- 
key; Japan  talked  of  war  over  California's  recent  anti-Asiatic  legisla- 
tion; Fraiu  c  again  protested  German  planes  landing  inside  her  bor- 
ders; Europe  leared  a  grave  crisis  over  Montenegro's  refusal  to  return 

^Tht  Nation  97:336-367  (October  i6.  1913). 

"The  bequeat  may  wdl  have  been  a  defeiied  response  to  the  first  fund-raiaing 
brodmre  prepared  by  the  Academy  in  1900.  In  the  interim  prior  to  .Agassiz's  election,  a 
committee  under  John  S.  Billings,  on  which  "A.  Graham  Beli"  also  served,  appealed  for 
"an  invested  fund  of  about  $25.(mk>  to  enable  [the  Academy]  to  carry  on  its  work." 
There  is  no  further  record  except  the  brodiure  in  nas  Archives:  rvm  Ret:  MAS 
fiuBd-Kanuig  Brodiuie:  igoow 
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captured  Scuuri  to  Austria.  On  inside  pages — in  one  instance,  on 
page  two— were  daily  fepom  of  the  anniversary  meeting  of  the 
Aaideiny,  several  of  diem  almost  a  column  long. 

The  sessions  in  the  amphitheater  of  the  National  Museum  at  the 
Smithsonian  on  April  sa-84, 19131  were  **very  largely  attended,  more 
so  in  fact  than  any  previous  occasion,  upwards  of  seventy  members 
being  registered."^*  With  guests  from  the  universities,  scientific  in- 
stitutions, and  academies  abroad,  and  from  federal  agencies  and  the 
embassies  in  Washington,  the  signatures  on  the  register  numbered 
186. 

The  welcoming  address  by  President  Remsen  on  the  first  morning, 
dwelling  on  the  founding  of  the  Academy,  its  membership,  its  services 
to  the  government,  and  in  some  detail  an  account  of  its  trust  funds, 
was  both  enlightening  and  unexpectedly  candid. 

When  the  Academy  was  founded,  ssiid  Remsen,  the  government 
had  many  engineers,  astronomers,  and  mathematicians  in  its  depart- 
ments to  call  on  for  scientific  advice,  but  few  or  none  in  the  other 
branches  of  science.  **But  with  the  multiplication  of  sdendfic  bureaus 
supported  by  the  Government,  the  need  of  help  from  the  Academy 
has  become  less.""  Still,  "even  as  matters  now  stand,  there  is  ample 
room  for  the  kind  of  activity  which  was  in  the  minds  of  the  founders," 
that  is,  the  "large  questions  of  a  sdenuHc  character  that  present 
themselves  from  time  to  time."  However,  even  that  advice  was  "not 
alwavs  heeded,"  and  he  described  the  unfortunate  experience  five 
years  before  of  the  Academy's  (Committee  on  the  Ck>nduct  of  the 
Scientific  Work  under  the  Government.'* 

Later  he  spoke  of  the  hope  for  greater  recognition  of  the  connec- 
tion between  the  government  and  the  Academy,  and  of  the  hope  that 
Congress  would  provide  "a  proper  home  ...  [to]  serve  as  a  center  of 
general  sdentiiic  acdvity.**  But  he  was  not  sanguine,  and  in  reflecting 
on  his  own  years  in  the  Academy  and  his  presidency,  he  was  moved  to 
say: 

Whatever  may  Ix-  said  of  ilic  duties  of  the  Acadeniv  as  the  sc  ieniilk  adviser  of 
the  Government,  and  as  a  c  usiodian  of  trust  funds,  it  must  be  acknowledged 
that  it  is  through  the  agency  of  its  regularmeetings  that  its  influence  is  m»nly 

^*Anvnran  Journal  <^ Sciencf  185:641  (June  1913).  Popular  Sciencr  Monthly  «2:613  (June 
1913)  called  it  "the  largest  attendance  of  members  in  the  history  of  the  academy.** 
**  Earlier  in  his  address  Remsen  had  observed:  "Ic  It  no  longer  hdd  that  heads  of 
scieniifk  buieaus  or  depaitmems  of  government  should  necessarily  be  made  members 

of  the  Academy"  (The  Semi-CenUrmial  Anniversary,  p.  3). 

•^Ibui..  pp  5-6:  cf.  NAt.  Anmud  Rtportfor  1913,  p.  66.  and  Po/mlttr  Samce  MonUUj 

82:619  (June  1915). 
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exerted.  In  this,  as  in  other  matters,  it  is  the  subtle,  the  intangible,  the  spiritual 
that  tells. 

At  for  the  future,  **ihc  work  of  the  Academy  will  continue;  new  and 
younger  members  will  take  up  the  work."" 

The  annivenary  celebration  foUowed  the  usual  order  of  the  annual 
meeting,  except  that  formal  addresses,  including  one  on  astronomy 
by  George  Ellery  Hale  and  another  on  international  cooperation  in 
research  by  Arthur  Schuster,  Secretary  of  the  Royal  Sodety,  replaced 
the  reading  of  scientific  papers.'" 

The  special  events,  a  customary  feature  of  the  annual  meetings, 
were  a  reception  at  the  White  House  on  Wednesday  afternoon  by  the 
new  President,  Woodrow  Wilson;  a  reception  at  the  Carnegie  Institu- 
tion that  evening;  a  visit  for  the  guests  to  the  scientific  bureaus  and 
laboratories  of  Washington  on  Thursday  morning;  and  an  excursion 
to  Mt.  Vernon  on  the  Presidential  yacht  Mayflower  in  the  afternoon.  A 
banquet  at  the  New  Willard  Hotel  that  evening,  concluded  the  meet- 
ing  with  brief  speeches  by  the  British  Ambasndor  James  Bryce  and 
Joseph  Henry's  physidan,  S.  Weir  Mitchell,  at  eighty-four  the  oldest 
•  living  member  of  the  Academy.  Another  brief  address,  by  the  Vice- 
President  of  the  United  States  Thomas  R.  Marshall,  contained  an 
unfortunate  reference  to  "expert  testimony*'  that  was  headlined  in  the 
papers  the  next  morning.  The  Vice-President  was  quoted  as  having 
said  "that  anv  scientific  expert  could  be  retained  on  either  side  of  any 
case  tor  from  $50  to  $500."'* 

Hole's  Vision  for  the  Future 

The  note  of  disappointment  that  Remsen  had  revealed  in  his  opening 
address  had  been  sounded  by  retiring  presidents  before.  This  time, 

"  The  Sem-Centmniai  Annwenmy,  pp-  7.  ii-is- 

For  the  original  plan  for  the  celebration,  with  its  symposium  on  a  half-renturv  of 
scientc.  see  "Minutes  of  the  Council,"  April  191a,  pp.  7a-74.  Ii*  final  plan  was  the  work 
of  the  committees  reported  in  "Minutes  of  the  Coundl,**  February  1913.  pp.  84-85,  and 
HAS  Aidiivet:  has  Semicewennial:  Amngemeiitt:  1911-1913. 

••On  Marshall's  speech,  with  its  reference  to  expert  testimony,  see  A.  G.  WdMcr, 
"*Semi-C<'nteiiiual  of  the  National  Academy  of  Scient  er,"  Thr  S'attm  96 :449  (May  i ,  1913); 
Tlu  Smt-<^€nUnnial  Anmvenaij,  p.  77;  "Minutes  of  the  Council.  "  Apnl  1914.  pp.  33-34. 
45;  "liimilct  qftiie  AcMiemy,"  AprU  1914.  p.  45;  nas,  Anmiai  Rtpart  far  1914,  p.  25. 

The  "charlatan  of  sdenoe'*  whose  expert  tesdroony  could  be  bought  had  led  Joseph 
Henrv'  in  1 850  to  draft  a  code  of  scientific  ethics  for  the  aaas  (Chapter  a,  p.  40,  and  note 
6a),  had  been  a  motivation  for  the  organization  of  the  Lazzaroni  in  1853  [Edward  Lurie, 
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however,  a  challenging  response  was  already  under  way.  In  a  long 
letter  written  to  Charles  Walcott  the  year  before  the  approaching 
anniversary,  George  Lllery  Hale  had  declared:  "The  chief  advantage 
of  this  celebration  will  not  be  accomplished  unless  it  marks  the 
beginning  of  a  new  efKx:h  in  the  history  ol  the  Academy."  His  study  of 
the  European  academies  and  of  the  work  they  were  doing  had 
convinced  hizn  thai  "tlie  Academy  doei  not  accompliflh  more  than  a 
very  small  fraction  of  what  it  ought  to  do  for  idence  in  the  United 
States.** 

FuUy  aware  that  many  of  the  members  "are  entirely  content  with 
the  Aoidemy  as  it  exists  lo-day,  and . . .  hold  that  its  chief  function  is 
to  confer  honor  upon  those  it  elects  to  membership/*  Hale  believed 
that  only  the  Academy  provided  the  vehicle  for  promoting  science  in 
this  country.  Although  its  membership  was  widely  scattered,  with 
only  a  few  living  in  or  near  Washington,  and  weekly  or  even  monthly 
meetings  therefore  impossible,  the  Academy  nevertheless  occupied  a 
unique  p>osilion  in  American  science.  It  alone  possessed  a  national 
charter;  it  was,  as  the  sole  American  member  of  the  Iniernational 
Association  of  Academies,  the  link  with  international  science;  and  it 
alone  was  in  a  position  to  provide  the  necessary  mechanism  "by  which 
the  Academy  could  he  brought  into  touch  with  the  work  in  science 
going  on  all  over  the  country . . .  and  which  would  bring  the  members 
of  local  societies  into  a  real  relaiionsiiip  with  the  Academy.** 

For  the  Academy  to  achieve  the  commanding  position  in  national 
science  within  its  power,  it  must  obuin  a  building  of  its  own  in 
Washington  and  an  endowment.  "The  coming  of  the  fiftieth  anniver* 
sary,  and  the  election  of  new  officers*  gives  a  favorable  opportunity  to 
start  a  strong  movement  for  the  improvement  of  the  Academy."'" 

Hale's  letter,  written  in  Mav  igi2,  anticipated  the  three  articles  that 
he  wrote  ior  Science  in  the  summer  and  autumn  of  1913  under  the 
general  title  "National  Academies  and  the  Progress  of  Research.** 

In  the  first  of  these.  "The  Work  of  European  Academies,"  Hale  saw 
resolution  for  "the  problems  of  our  own  National  Academy."  It 
resided  in  the  European  academies'  possession  of  academy  buildings 
with  libraries  and  large  laboratories  where  investigations  were  con- 
stantly in  progress,  in  their  prestigious  proceedings  and  other  publi- 
cations, in  their  management  of  trust  ftinds  for  research  and  award- 


Louis  Agassu:  A  Life  m  Samce  (Chicago:  Untversity  of  Chicago  Press,  ig6o),  pp.  180. 
185].  and  had  become  a  matter  for  Council  debate  foUowing  Wokott  Q9M%  tMnm 
■I       See  Chapier  6^  note  64. 

*  Hale  10  WakxMt,  May  17. 191a  (has  AtdihcK  mm:  Ftattiie  of  has:  1906-1913). 
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ing  of  prizeSp  and  in  the  advice  they  provided  "governments  and 
individuals  as  to  the  best  means  of  initiating  and  conducting  sdendfic 
enterprises.**  AU  this  arose  from  the  primary  objectives  of  tlie 
academies,  *'to  uphold  the  dignity  and  importance  of  scientific  re- 
search, and  to  diffuse  throughout  the  nation  a  true  appreciation  of 
[its]  intellectual  and  practical  benefits."  This  had  been  accomplished 
abroad  because  the  academies  had  "the  active  cooj>eration  of  the 
leaders  of  the  state."*'  The  implication  was  that  science  must  be 
similar! V  upheld  hv  the  Academy  in  this  country,  even  without  gov- 
ernment cooperation. 

Turning  to  the  National  Academy  in  his  second  paper.  Hale  took 
1  rue's  history  as  his  point  of  reference.  He  felt  that  the  Ac  ademy,  in 
its  relatively  brief  existence,  despite  the  "disadvantage  ol  a  widely 
scattered  membership,  whose  discoveries  and  contributions  to  science 
have  always  reached  the  world  through  other  channels,  and  with  no 
home  of  its  own  to  focus  attention  on  its  activities,**  had  served  its 
founders  well.  He  ivas  fully  aware  that  **requests  for  the  Academy*s 
assistance  have  become  less  numerous  as  the  national  laboratories  and 
scientific  bureaus  have  multiplied  and  improved,**  leaving  to  the 
Academy  only  those  "questions  of  broad  scope,  requiring  the  cooper- 
ation of  authorities  in  several  fields  of  knowledge  for  their  solution, 
(that]  must  arise  from  time  to  time.  .  .  .  [T]he  time  is  now  favorable 
for  an  extension  of  its  work  into  new  fields."  said  Hale.*'' 

His  third  paper,  on  the  future  of  the  Academy,  was  presented 
before  the  members  at  the  meeting  in  Baltimore  in  November  1913. 
In  that  "call"  to  the  Academy,  he  described  the  "extension  of  the  work 
and  usefulness  of  the  Academy"  that  would  merit  its  ranking  with 
those  abroad."*  He  proposed  an  Academy  that  was  **first  of  all ...  a 
leading  source  and  supporter  of  original  research  and  . . .  the  na- 
tional representative  of  the  great  body  of  American  investigators  in 
sdenoe,**  an  Academy  responsive  to  the  whole  range  of  science,  open 
to  and  actively  supporting  the'*inter-relationship"  of  the  sciences  and 
newly  recognized  disciplines,  the  industrial  sciences,  and  the 
humanities,  particubrly  philosophy,  archaeology,  political  science. 


"George  EUery  Haic.  "Natkmal  Academics  and  the  Prugres.s  <>t  Research.  I.  The  Work 
of  European  Acadaniet,*Sk»iiMvl9:69S-69^  '913)- 
■GcoigeElkry  Hale.  "NMionalAcadcmia  and  the  Prag^  II.TheFim 
Hair^^ntury  of  the  National  Academy  of  Sdenoei,'*  Sdmu  39: 19S,  107. 200  (Febniary 

6,  1914). 

**See  "Minutes  of  the  Council,"  November  1913,  pp.  ifM-ioj;  "Minutes  of  the 
Academy,"  Novendber  1913,  p.  184. 
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and  history,  with  the  admission  to  membership  of  their  best  men 
limited  only  by  the  requirement  of  original  investigation. 

The  fullest  accomplishment  of  these  aims  necessitated  above  all  an 
imposing  building  as  symbol  and  center,  "the  visible  evidence  of  the 
Aiadein/s  existence,"  with  space  for  two  laboratories,  fully  staffed, 
"10  make  the  Academy  a  source  of  original  research,"  and  facilities  for 
public  lectures  and  exhibition  halls.** 

£c|ually  important  for  a  revitalized  Academy  was  Hale*s  plan  for  a 
new  Academy  Proceedings,  as  a  vehide  *'for  the  first  announcement  of 
discoveries  and  of  the  more  important  contributions  to  research."  To 
that  end,  it  should  appear  fortnighdy  or  at  least  monthly,  and  there- 
fore must  seek  endowment.'*  Moreover,  with  its  considerable  trust 
funds,  the  Academy  ought  not  wait  for  applications  to  tarry  out 
research  with  those  funds  but,  as  an  encouragement  to  the  younger 
men  in  science,  take  the  initiative  in  organizing  and  conducting 
research.  And  it  should  elect  to  membership  a  larger  proportion  of 
the  younger  men  making  original  contributions  in  science."* 

Prior  to  its  publication,  copies  of  Hale's  paper  were  distributed  to 
the  membership  for  their  comments  and  suggestions.  Predictably, 
Academy  members  in  federal  bureaus  expressed  concern  that  Hale 
saw  little  future  in  Academy  relations  mdth  the  government  But 
except  for  wide  agreement  on  the  need  for  a  building,  a  journal,  and  a 
larger  membership,  Hale's  other  suggestions  stirred  less  response.*' 

On  the  "tangibility"  of  an  Aodemjr  building,  see  editorial.  "The  National  Aodemy  of 
Sciences  and  ihc  National  Government,"  Stm/ifk  AmtlieM  113:176  (Aqgntt  tS.  1QI5>. 

See  NAS,  Annual  Report  Jor  1913,  p.  i8. 
"Geoiige  EUcry  Hale,  "National  Academies  and  the  Progress  «>f  Research.  III.  The 
Future  of  dw  Ntfioml  AoMleniy  of  Sdencet,**  Scsnwr  40:907-9 19  (Decrmbcr  15, 1914); 
■^/:12-2S  (January  1,  1915).  Hale's  complete  studv  was  publishcti  as  National  Academm 
and  0w  Profrress  of  Research  (l^ncaster,  Pennsylvania:  New  Era  Printing  Cx).,  n.d.). 
**  See  k.  B.  Rosa  of  the  National  Bureau  of  Standards  to  Home  Secretary  Arthur  L. 
Day,  Ifaicfa  t,  1914  (mas  Aiduwcs:  has:  FUcure  of  has:  1906-1913). 

Of  the  teventy-Hve  memben  icsponding  to  Hale's  subsequent  survey  of  opinion, 
seventy-one  had  no  specifir  opinion  on  whether  government  relations  should  be 
emphasized,  sixty-five  had  no  opinion  on  whether  a  building  for  the  Academy  should 
have  a  fibrary,  Tifty-five  no  opinion  on  hbotatories  for  h,  and  thirty-nine  no  opinion  on 
its  use  for  puUic  lectures.  On  the  question  of  inclusion  of  the  liuaaanides**  in  the 
Academy,  sixty-four  had  no  opinion  (Carnegie  Institution  of  Washington  and  California 
Institute  of  Technology,  George  ElUry  Hole  Papen:  Microfilm  Edition,  1968,  "Summary  on 
die  Fteme  of  the  .  . .  Academy  ....  1913-1915,"  Roll  46,  Frames  40-41,  ai3-ai4; 
copy  in  MAS  AkMvc^. 

The  proposed  creation  of  sections  of  medicine  and  engineering  was  protested  by  one 
member  because  those  professions  were  "mainly  followed  for  pecuniary  gain"  (/ML, 
memorandum,  December  18,  1913.  RoU  46,  Frame  140). 
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Edwin  Bidwell  Wilson,  Manag- 
ing Editor  of  the  Academy's 
Proceedings  for  fifty  years  (From 
the  archives  of  the  Academy). 


The  lecture  series  had  already  been  provided  for.  Established  by 
Hale  and  his  brother  and  sister  in  memory  of  their  father,  William 
Ellery  Hale,  it  was  inaugurated  at  the  April  1914  meeting  with  a 
course  of  two  lectures  given  by  Ernest  Rutherford  on  the  constitution 
of  matter  and  the  evolution  of  the  elements."  The  journal,  made 
possible  by  raising  a  subscription  fund  and  making  a  small  levy  on  the 


For  Hale's  defense  of  his  plans  for  the  Academy  following  the  membership  response, 
see  "Minutes  of  the  Academy,"  April  1914,  twenty-six-page  insert  between  pp.  85-26. 

HAS,  Annual  Report  for  1913,  p.  ig;  nas  Archives:  nas:  Trust  Funds:  William  Ellery 
Hale  Lectures:  1905-1913. 
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membership,  soon  followed.  In  January  1915  the  first  issue  of  the 
Proceedings  of  the  National  Academy  of  Sciences,  under  the  editorship  of 
Edwin  B.  Wilson,  appeared."  Less  than  a  year  later  all  further 
planning  was  put  aside,  as  the  Academy  turned  to  the  organization  of 
its  wartime  agency,  the  National  Research  Council. 


**Even  before  the  reading  or  Hale's  paper,  the  Council  had  appointed  a  special 
commillgf  on  publiriiing  a  journal  to  carry,  amoof  oihar  naner,  brief  acooums  of 

original  research  by  Academy  members;  and  the  Council  had  been  requested  to  report 
on  a  permanent  building  ("Minutes  of  the  Council,"  November  J913.  pp.  108,  109; 
HAS,  Armuai  Report  Jar  1913,  pp.  18,  25-87;  1914,  pp.  sto-ai;  has  Archives:  pub 
Kd:  Brachum:  tukaa  Docripcion  of  AdhMes,  Membership  le  Financial  Needs  of  has: 
1915). 

For  the  accomplishment  of  the  journal,  see  nas.  Annual  Report  for  1915,  p.  20;  Hale, 
"The  Proceedings  of  the  National  Academy  as  a  Medium  of  Publication. "  Science 
(|une  4.  1915);  E.  B.  WHkni,  The  Proceedings  of  the  National  Academy  of 
SdenoH  (Numbers  1-4)."  Sdmu  E.  B.  WOmi.  MhIbij  tftkt  Prmtiu^  tf 

the  National  Academy  of  Sekiteti,  i9i4~i9G  (Washington:  Nationa]  Academy  of  Sci- 
ences, 1966),  pp.  5-40. 
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WILLIAM  HENRY  WELCH  (1913-I917) 


It  was  George  EUery  Hale's  opinion,  as  he  wrote  Charles  D.  Walcott  a 
year  before  the  end  of  President  Remsen's  term  of  office,  that 

the  new  President,  who  should  live  in  Washington  or  its  immediate  vicinity, 
must  be  a  man  of  an  optimistic  and  progressive  type,  committed  in  advance  to 
a  strong  forward  policy.  The  position  of  Home  Secretary  is  hardly  less 

important.  .  .  .  [He  should  also  be]  someone  in  \Vashing[ton  .  .  .  and  mv  o%m 
choice  would  fall  up)on  [Arthur  L.)  Day,  as  I  fet  l  sure  that  he  would  possess 
the  necessai7  qualifications.  If  you  were  elected  President.  1  should  like  to  see 
such  a  man  as  [Henry  F.]  Osborn  made  Vice-President.' 

The  ooniervative  memben  in  the  Academy,  joined  by  **such  progres- 
sive mcmben  as  ConUin,  Noyes,  Osbom,  Chittenden,  and  Day,  to 

*GeorgeElleiyIlafeiDCharlesD.  Walooa,Miy  17, 191a  (MAsArcbhpes:NAs:  Feature  of 

•MS). 
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William  Henry  Welch.  Presi- 
dent of  the  Academy.  1913- 
1917  (From  the  archives  of  the 
Academy). 


mention  no  others"  that  Hale  spoke  for,  agreed  instead  a  year  later  on 
a  nationally  prominent  figure  from  nearby  Baltimore. 

On  the  morning  of  the  third  day  of  the  semicentennial  celebration 
in  1913.  with  sixty-three  members  assembled,  Dr.  William  Henry 
Welch,  the  foremost  pathologist  in  the  nation,  received  a  majority  of 
the  votes  for  President  on  the  formal  ballot,  and  his  election  was  at 
once  made  unanimous.  The  vote  for  Vice-President  a  few  minutes 
later  went  for  a  second  time  to  Charles  D.  Walcott,  Secretary  of  the 
Smithsonian.  He  asked  that  the  office  go  to  a  younger  man — both  he 
and  Welch  were  sixty-three — ^but  j>ersuaded  by  Remsen  and  Hale,  he 
accepted,  and  his  election,  too,  was  made  unanimous.  Arthur  Day, 
Director  of  the  Geophysical  Laboratory  at  the  Carnegie  Institution, 
was  elected  Home  Secretary,  and  Hale  and  Whitman  Cross  continued 
in  the  offices  of  Foreign  Secretary  and  Treasurer.*  These  were  the 
men  who  would  lead  the  Academy  during  the  World  War  I  years  that 
lay  just  ahead. 

•"Minutes  of  the  Academy,"  April  1913.  pp.  164-165. 

In  a  rare  personal  observation  in  his  diaries.  Walcott  wrote  that  day:  "I  was  reelected 
Vice  President  although  not  wishing  it.  The  Academy  drifts  along  without  any  Fixed 
policy"  (Smithsonian  Archives:  C.  D.  Walcott  Papers.  Walcott  Diaries.  1913- >927)- 
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Welch  was  unquestionably  the  preeminent  figure  in  American 
medicine.  He  had  been  born  into  a  family  of  physicians,  and,  during 
his  schooling  m  medicine  and  chemistry  in  the  early  1870s,  his  interest 
centered  on  pathology,  then  largely  confined  in  this  country  to 
lectures.  In  1 876- 1 878  he  studied  pathology  in  laboratories  at  Stras- 
boui^,  Leipzig,  and  Breslau.  Upon  his  return,  Bellevue  Hospital 
Medical  College  permitted  him  to  organize  a  small  pathology  labora- 
tory, the  first  in  the  United  States,  and  there  he  taught  and  practiced 
until  1884.  He  then  went  to  Johns  Hopkins,  where  Dr.  John  S. 
Billings,  who  was  organizing  the  Hospital  and  Medical  Department, 
had  recommended  him  as  Professor  of  Pathology  and  head  of  the 
new  laboratory. 

As  intlueniial  as  Welch  became  in  restructuring  American  pathol- 
ogy, he  is  far  better  remembered  for  his  staffing  of  the  Hopkins 
Medical  School.  When  its  first  unit,  the  Hospital,  opened  in  1889,  Sir 
William  Osier  was  in  medicine,  William  S.  Halsted  in  surgery,  and 
Howard  A.  Kelly  in  gynecology;  and  later  Franklin  P.  Mall  in 
anatomy,  William  Henry  Howell  in  physiology,  and  John  J.  Abd  in 
pharmacology  and  cheinistry. 

Welch  was  elected  to  the  Academy  in  1895.  In  igoi  he  was 
appointed  President  of  the  Board  of  Sdendfic  Directors  of  the  Rocke- 
feller Institute  for  Medical  Research,  in  igo6  a  trustee  of  the 
Carnegie  Institution  of  Washington,  and  three  years  later  Chairman 
of  its  Executive  Committee.  "That  most  urbane  gentleman  and  leader 
of  the  medical  profession  in  this  country."  as  A.  G.  Webster  called 
him,  had  been  a  member  of  the  Council  of  the  Academy  for  nine 
years  when  he  became  President  in  1913. 

Welch  was  a  short  portiv  figure  but  extraordinaiily  impressive  with 
his  high  forehead,  whitening  mustache,  and  spade  beard.  In  temper- 
ament he  was  genial,  outgoing,  and  an  inveterate  optimist.  A  lifelong 
bachelor,  he  found  time  outside  his  many  professional  commitments 
for  a  wide  range  of  interests  and,  above  all,  for  travel. 

He  was  in  Europe  in  the  summer  of  1914,  headed  for  Carlsbad, 
where  he  planned  to  rest  and  take  treatment  for  his  gout.  Arriving  in 
Munich,  he  found  the  rteht  gmHUeh  dty  he  knew  well 

in  the  midst  of  a  great  war  excitement.  .  .  .  The  streets,  resuurants  and  cafes 
are  crowded  with  people;  the  bands  play  only  national  airs,  and  the  air 
everywhere  edioes  «nth  the  modest  shoiiits  of  **Deutschland  tiber  AUes."  It  n 
all  quite  thrilling,  but  a  general  European  war  is  too  horrible  to  contemplate, 
and  it  seems  impossible  tliat  it  %tfiU  occur.' 

*  SnnQo  Fltxmr  and  James  Thomai  Ffexner,  WOmm  Hmny  Wdtk  mtdAtHmkAffif 
Amtnam  MMmt  (New  York:  Viking,  1941),  pp. 
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Two  weeks  later  developments  [hadj  proceeded  with  such  in- 
credible rapidity  that  we  found  ourselves  trapped  in  Switzerland 
without  immediate  prospect  of  escape.**  Only  with  much  difficulty  did 
he  manage  to  readh  England  for  the  trip  home,  arriving  back  in 
Washington  on  September  7.* 

In  the  week  after  Welch  reached  home,  the  French  and  British 
forces  drawn  around  Paris  met  the  Gerinan  armies  converging  on  the 
city  and,  as  the  days  passed,  slowly  brought  the  enemy's  inidal  surge  to 
a  halt.  It  was  the  l>eginning  of  a  struggle  that  marked  the  passing  of  an 
era. 


Govemmenl  Requests  to  the  Academy 

Welch  had  headed  the  Academy  a  full  year  before  his  trip  abroad, 
handling  with  dispatch  two  requests  from  the  government  before  his 
departure.  In  May  1913,  the  Secretary  of  Agriculture  asked  the 
Academy  to  recommend  a  number  of  names  from  which  a  new  Chief 
of  the  Weather  Bureau  might  be  chosen.  Aware  of  the  opportunity 
"of  establishing  an  important  precedent,"  as  Welch  said,  and  eager  for 
that  sdentific  post  to  be  removed  "from  the  category  of  political 
appointments."  as  Robert  S.  Woodward,  chairman  of  Welch's  commit- 
tee, wrote  in  his  report,  the  committee  recommended  a  single  name. 
Charles  F.  Marvin.  Professor  of  Meteorology  in  the  Weather  Bureau.* 
Professor  Marvin  f)ecame  the  Bureau  Chief  and  held  the  post  for  the 
next  twenty  years. 

In  February  1914  a  request  fiom  President  Woodrow  Wilson 
arrived,  signed  with  his  characteristic  complimentary  close,  "Cordially 
and  sincerely  yours,**  asking  that  an  Academy  member  serve  with 
representatives  of  the  Department  of  Agriculture  and  the  Smithso- 
nian on  a  spedal  commission  to  survey  the  condition  of  the  fiir  seal 
herd  in  the  Pribilof  Islands.  The  President  asked  the  commission  to 
provide  "the  fullest  possible  information  respecting  the  seal  herd**  on 
the  Islands,  acquired  by  the  purchase  of  Alaska  from  Russia  in  1867, 

«ilML 

*  "Minutes  of  the  CoundU"  May  s  1 , 191 3.  p.  95:  "Minutei  of  die  Academy,"  November 

18.  »913.  PP-  »7»-<75;  NAS,  Annual  Report  for  1913.  p.  23. 

Upon  Marvin's  retirement  in  1933,  the  Academy,  through  its  Science  Advisory 
Board,  recommended  Idi  suooenor,  WHIb  R.  Gre{{g.  and.  upon  libit  fancf'Si  deaiii  five 
yean  later,  hh  HMcetnr.  Frances  W.  Heicfaelderfier,  as  ducf  and  C  C.  EoMfay  as 

assistant  chief  [Science  Advison*  Board.  Atj^ovf /or  1933-34  (Washington.  1934),  p-  19; 
NAS  Archives:  nas:  Govt  Rels  &  Sci  Adv  Com,  Subcom  on  Weather  Bureau,  i938-49]> 
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and  to  recommend  a  policy  for  the  administration  and  regulation  of 
their  numbers.  The  Academy  named  Harvard  zoologist  George  H. 
Fu-ker,  who,  with  Edward  A.  Preble  of  the  BiologiGal  Survey  and 
Wilfred  H.  Oagqod  of  the  Field  Museum  of  Natural  History  for  the 
Smithsonian,  left  that  summer  for  a  stay  of  five  weeks  in  the  Islands.* 

A  recurring  outcry  had  been  raised  again  over  the  alleged  destruc* 
don  of  the  herd  under  federal  administration,  bringing  it  close  to 
extinction.  The  commission's  fmdings  denied  it.  Even  though  the 
ruinous  pelagic  sealing  had  been  outlawed  in  191 1,  there  was  still  a 
considerable  imbalance  in  the  revived  herd,  now  numbering  almost 
three  hundred  thousand,  but  with  improved  management,  according 
to  the  report,  it  would  fully  recover  in  a  year  or  two.  Indeed,  .said  the 
rep<jrt,  for  the  welfare  of  the  herd,  and  with  proper  selection,  there 
was  good  reason  to  resume  some  commercial  sealing  at  once.  A  more 
serious  problem  was  the  human  population,  whose  condition  was  by 
no  means  creditable  to  the  government.  The  Islands  represented  a 
sound  investment  with  good  returns,  but  needed  better  government 
of  the  natives  and  qualified  appointees  for  the  management  of  the 
seals.' 

The  commission's  judgment  was  correct.  Through  oondnued  in- 
ternational cooperation  and  with  careful  management,  the  herd 
steadily  increased  until  it  numbered  more  than  3  million  animals,  the 
largest  and  most  important  fur  seal  hertl  in  the  world. 

Shortly  after  Welch's  return  from  abroad.  President  Wilson  again 
called  on  the  Academy,  asking  for  a  report  on  the  possibility  of 
controlling  the  landslides  seriously  interfering  with  the  use  of  the 
recently  completed  Panama  Canal. 

The  French  had  sdiandcmed  an  attempt  to  build  the  Canal  in  1889, 
after  ten  years  of  effort,  defeated  by  the  near  futility  of  trying  to 
construa  a  sea-level  channel  across  the  mountainous  isthmus  and  by 
the  toll  among  the  workers  in  the  disease-ridden  terrain.  In  1904  the 
project  was  taken  over  by  an  American  task  force.  In  1907,  Lt.  Col. 
(later  Maj.  Gen.)  George  W.  Goethals  of  the  U.S.  Army  Engineers  was 
appointee!  to  head  the  task  force.  With  the  medical  assistance  pro- 
vided by  Ll  Col.  (later  Brig.  Gen.  and  Surg.  Gen.  of  the  Army) 

•  NAS,  .'frjnufl/  Report  for  1914,  pp.  l^-") 

i-.ur  Joseph  Henry's  interest  in  the  cxpkiraiiDn  oi  "Russian  America."  sec  Henry  to 
Louil  Agawii.  April  s6. 1867;  Henry  to  Hon.  W.  P.  Pestenden.  May  18. 1867:  Henry, 
"Diary,"  May  23,  1867  (Joseph  Henry  Papers.  Smithsonian  Institution  Archives). 
'  Wilfrt  <I  n  OsgfKid.  Edward  A.  Preble,  and  Gt«)rgc  H.  Parker.  The  Fur  Seab  and  Other 
L^t  oj  the  FrMlof  Isiands,  Alaska,  in  1914  (Washington:  Government  Printing  Office, 
1915).  PP- 
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Laborers  excavating  a  ditch  through  the  toe  of  Cucaracha  slide,  Panama  Canal 
(Photograph  courtcrsy  the  National  Archives). 


William  C.  Gorgjas,  he  successfully  completed  the  project.  The  first 
ship  crossed  the  isthmus  in  August  1914. 

In  every  year  since  construction  had  begun  along  a  new  course 
through  the  hills  of  Panama,  the  sliding  of  the  canal  banks  had  held 
up  the  work,  the  g^eat  slide  in  Culebra  Cut  late  in  1913  delaying  the 
opening  of  the  canal  for  ten  months.  The  engineers  believed  the 
sliding  was  mechanical,  but  its  persistence  had  persuaded  some 
among  them  that  other  forces  might  be  at  work,  and  the  Academy  was 
asked  to  investigate.  The  Academy  committee  of  nine,  made  up 
largely  of  engineers  and  geologists  headed  by  geologist  Charles  R. 
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Van  Hise,  arrived  in  the  Canal  Zone  in  December  1915.  Two  months 
later,  in  "an  informal  forecast"  to  President  Wilson,  the  committee 
reported  that 

slides  may  be  a  considenible . . .  maintenance  charge  upon  the  Canal  for  a 

number  of  years . . .  and  that  trouble  in  the  Culebra  District  may  possibly 

again  close  the  Canal.  Nevertheless,  the  Committee  firmly  believes  that,  after 
the  present  dif  ficulties  have  been  overcome,  navigation  through  the  Canal  is 
not  likely  lo  be  seriously  interrupted.  There  is  absolutely  no  justification  for 
the  statement  that  traffic  will  be  repeatedly  interrupted  during  long  periods 
for  years  to  come. 

The  final  report,  prepared  by  Whitman  Cross  and  H.  Fielding  Reid, 
was  submitted  to  the  President  in  November  191 7  * 

Four  months  before  the  formal  opening  of  the  Panama  Canal  the 
Academy  established,  through  the  efforts  of  its  member  Cicorgc  F. 
Becker,  a  medal — the  only  one  of  its  kind  at  the  disposal  of  the 
Academy  then  or  later — for  "eminence  in  the  application  of  science  lo 
the  public  welfare."  Made  possible  by  a  trust  fund  set  up  in  the  name 
of  industrialist  Marcellus  Hartley,  the  first  awards,  in  April  1914, 
went  to  Goethab  and  Gorgas.* 

The  Academy,  which  had  sought  for  four  years  to  establish  such  an 
award,  cordiaDy  wekomed  the  fund.  As  Elihu  Thomson's  medal 
committee  explained,  technical  and  sdenttfic  inventions  usually 
earned  their  own  rewards,  but  there  were  other  applications  of 
science  not  so  recognized,  and  pointed  to  Spencer  Baird*s  establish- 
ment in  1871  of  the  Fish  Commission,  which,  despite  its  vast  impor- 
tance to  the  nation,  would  not  have  entitled  him  to  membership  in  the 
Academy. 

In  1916  the  Public  Welfare  Medal  went  for  the  first  lime  to  an 
Academy  member,  Cleveland  Abbe,  for  his  inauguration  in  1869  of 
daily  weather  reports  and  his  contribiitions  in  the  service  of  the  Signal 
Corps  and  the  Weather  Bureau  since  1871.  A  second  medal  thai  year 
went  to  Gifford  Pinchot,  the  organizer  of  the  conservation  movement 
and  tireless  crusader  for  systematic  conservation  of  the  nation's 
natural  resources.**  In  1917,  the  medal  was  awarded  to  the  Director 

*The  preKminary  report  appeared  io  HMfPncttdmgt  2:193-207  (April  15,  1916);  the 
final  icpoit,  in  HM^Mtwuin  M:1-1S5  (1914). 

*  "Minutes  of  the  Academy."  Nofco^er  igog,  pp.  39-41;  HAM,AwmmlR^eHfir  i9IS, 

p.  84;  1914,  pp.  19-20,  27. 

*•  **It  was  really  Pinchot's  candidacy  ihai  gave  rise  to  this  medal,"  George  F.  Becker  wrote 
A.G.  Wcteler.Maidi  15, 1913  (NiisArdiivet:  mm:  Tniitnmdi:  Hartley  FUnd:Plilife 
Wdfare  Mcdbi).  Pinchai  had  been  rnnnmted  tin  ec  time*  but  new  elected  to  Academy 
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of  the  National  Bureau  of  Standards,  Samuel  W.  Stratum,  for  his 
"services  in  introducing  standards  into  the  practice  of  technologists.*^" 
in  that  same  year  Stratton  was  elected  to  the  Academy. 

The  election  in  1917  to  the  Academy's  Physics  Section  oi  William  F. 
Durand,  Professor  of  Mechanical  Engineering  at  Lcland  Stanford 
University;  John  J.  Carty,  Chief  Engineer  at  American  Telephone  and 
Telegraph;  and  Henry  Af.  Howe,  Professor  of  Metallurgy  at  Columbia 
University,  did  litde  to  resolve  a  long-standing  dilemma,  namely,  a 
place  in  the  Academy  for  the  applied  sciences.  At  Its  founding, 
military  and  naval  engineers  prominent  in  the  sdence  or  art  of 
engiiieering  had  comprised  almost  a  fifth  of  the  incorporators,  and 
during  the  Civil  War  years  more  engineers  were  added.  But  few  were 
elected  thereafter,  and  their  nuinbers  steadily  declined.  By  1912 
Henry  L.  Abbot,  who  had  been  elected  in  1872.  was  the  sole  remain- 
ing represenudve  of  the  Corps  of  Engineers.** 

Despite  the  rise  of  industrial  engineering  late  in  the  previous 
century,  rarely  had  any  of  its  representatives  been  elected  to  the 
Academy,  and  the  Physics  and  Engineering  Section  became  some- 
thing of  a  misnomer.  The  Council,  which  had  been  slow  to  resolve  the 
problem,  was  pressed  by  Hale,  who  saw  the  election  of  industrial 
engineers  as  imperative  to  his  plans  for  the  Academy.  In  1915  the 
Council  recommended  changing  the  Section  of  Physics  and  Engineer- 
ing to  physics  only,  and  a  year  later  began  planning  a  separate  section 
of  engineering.  With  the  Engineering  Division  in  the  wartime  Na- 
tional Research  Coundl  as  something  of  a  precedent,  the  new  section 
in  the  Academy  was  formally  established  with  nme  members  m  19^9* 
Its  chairman  was  Henry  Abbot.*' 


membership  ("Minutes  ol  the  Academy,"  April  1899,  p.  576;  April  1906.  p.  is6;  April 
1909,  p.  54:  WAS,  Ammml  Report  far  1915,  pp.  27>t8). 
"  UM,AmmaHUfartftr  i9i7,  p.  to. 

For  subsequent  recipients,  lee  medalists  of  the  National  Academy  in  the  Academy's 
Annual  Reports.  See  also  Paul  Brockett.  "National  Academy  of  Sciences  Medal  Awards/' 
Saentiftc  Monthly  59  A'2.\i  (December  1944). 

"  Heniy  L.  Abbot  10  Arthur  L.  Day,  December  aS,  191a  (Carnegie  iMthutkm  of 

Washington  and  California  Institute  of  Tedinologf,  GeorgiBSkfyHtkReipm'.  Microfilm 
Edition,  1968,  Roll  26,  Frames  189-191). 

"Minutes  of  the  Council,"  November  1915.  p-  »68;  correspondence  in  nas  Archives: 
mm:  Secdom:  Engineering;  HAS,AnHmd  Report  for  i916,  pp.  23-124. 30;  "Minutes  of  the 
Coaadi."  December  19, 1917,  p.  S99M;  November  9. 1919,  p.  474;  mm,  Ammml  Ri^trt 
fir  1919,  p.  38. 

For  a  later  note  on  why  "many  of  the  most  able  engineers  of  the  country  [would] 
never  be  included  in  the  membership  of  the  Academy,"  see  Nac  Office  Memorandum 
470.  February  1, 1998  ^as  Archives:  sftta:  Reoi:ganiatk»  of  Oiviiion,  1938). 
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The  war  in  Kiiiope  had  pushed  evtiMhing  else  into  the 
background.  As  the  year  1914  tudod.  the  Ci  i  nian  armies  and  the 
French  and  Knglish  forces  opposing  iheni  stretched  in  an  arc  of 
improvised  trenches  from  the  Belgian  toast  to  the  border  of  Switzer- 
land, destined  to  be  flxed  there  in  deadlock  for  almost  four  years.  The 
initial  shock  and  the  depression  of  spirits  in  this  country  had  been 
alleviated  by  President  Wilson's  affirmation  on  August  18  of  a  policy 
of  strict  neutrality.  As  the  months  passed  and  the  battlefront 
stabilized,  the  First  arms  orders  for  resupply  of  the  Allied  armies 
began  to  arrive  in  the  United  States.  Less  than  a  year  later  American 
shipping  plying  the  Atlantic  confronted  the  menace  of  the  recendy 
developed  German  U-boat.  When  in  May  1915  the  British  passenger 
Vmer  I Aisitania,  carrying  a  cargo  of  munitions,  was  sunk  with  heavy  loss 
of  lives,  including  a  number  of  American  citizens,  the  entry  of  the 
United  States  into  the  war  seemed  only  a  matter  of  time. 

In  July  1915.  George  Ellery  Hale  wired  Welch,  then  on  his  wav  to 
the  Orient.  "The  Academv  is  under  strong  obligation  to  otter  [its] 
services  to  the  President  in  the  event  ot  war  with  .  .  .  Germany,"  and 
asked  Welch  to  learn  the  opinion  of  the  Academy  Council.'^  Welch 
continued  to  temporize  after  his  return  home  in  December,  but  when 
in  the  following  spring  the  Essex  was  torpedoed  and  the  Sussex  sunk 
with  the  loss  of  American  lives  and  cargoes,  an  aroused  Hale  acted. 

Upon  his  reelection  as  Foreign  Secretary  at  the  meeting  on  April 
19,  1916.  Hale  obtained  Council  and  Academy  assent  to  seek  the 
cooperation  of  ttie  engineering  societies  "in  the  work  of  the  academy 
for  the  national  welfare."  With  that,  he  presented  a  resolution  to  the 
Council  urging 

that  the  PMtident  of  the  Academy  be  requested  to  inform  the  President  of  the 
United  States  that,  in  the  event  of  a  break  in  dipkunatic  rehtions  with  any 
other  country,  the  Academy  desires  to  pbce  itself  at  the  disposal  of  the 
Government  for  any  services  within  its  scope. 

The  resolution  carried,  and,  upon  its  unanimous  approval  by  the 
Academy  members  present.  Hale  asked  "that  the  Council  be  empow- 
ered to  organize  the  Academy  for  the  purpose  of  carrying  out  the 
resolution. . .  .**  Later  that  day,  at  another  meeting  of  the  Council, 

'*  Telegram,  July  13,  1915  (Hale  Microfilm,  Roll  36,  Frame  873);  Hale  to  William  H. 
Welch,  July  3. 1915,  and  Welch  to  Hale,  July  14, 1915  (nas  Archives:  01c:  nas:  Com  on 
Ofguinngirac);  Hdeo  Wright.  fiiq^b*«r^|j|rCMiimv:^Bjign^ 
(New  York:  E.  P.  Diinon  k  Co..  ig66).  pp.  t86-s87. 
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Edwin  G.  Conklin  requested,  and  President  Welch  agreed,  to  appoint 
a  committee  to  wait  upon  the  President.'* 

On  April  86,  1916,  Welch,  Hale,  Walcott,  Conklin,  and  Robert  S. 
Woodward  met  with  President  Wilson  at  the  M^te  House.  Hearing 
**in  a  general  way  methods  and  directions  in  which  the  Academy 
might  be  of  service  under  the  drcumstances,"  the  President  suggested 
the  formation  at  once  of  a  committee  "to  undertake  such  work  as  the 
Academy  might  propose,*'  but  asked  that  his  oral  approval  not  be 
publicized.  Upon  Hale's  appeal  to  Secretary  of  War  Newton  D.  Baker, 
the  President's  interdiction  was  subsequently  withdrawn." 


OrgBmimdon  and  Staffing  of  the  National  Research  Council 

By  June  Hale  and  his  Committee  on  the  Organization  of  the  Scientific 
Resources  of  the  Country  for  National  Service,  comprising  Conklin, 
Simon  Flexner,  Robert  A.  Millikan,  and  Arthur  A.  Noyes,  had  a  plan 
that  was  to  be  accomplished  through  the  formation  by  the  Coundl  of 
the  Academy  of 

a  National  Research  Coutk  il.  the  purpose  of  w  hich  shall  be  to  bring  into 
cfvoperatioii  exisiiug  govt  i  iiiiu  iwal,  e(hi(  atioiial,  industrial  and  other  re- 
itcaich  organuaiiuns  with  the  object  oi  encouraging  the  invesiigaiion  of 
natural  phenomena,  the  increased  use  of  scientific  research  in  the  develop- 
ment of  American  industries,  the  empfoyment  of  scientific  methods  in 
strengthening  the  national  defense,  and  such  other  afqplications  of  science  as 
will  promote  the  national  security  and  welfare. 

The  members  of  ihc  National  Research  Council  (nrc) — Hale  had  first 
called  il  the  National  Research  Foundation — were  to  comprise  the 
"leading  American  investigators  and  engineers,  representing  Army, 
Navy,  Smithsonian  Institution,  and  various  scientific  bureaus  of  the 
Government,  educational  institutions  and  research  endowments,  and 
the  research  divisions  of  industrial  and  manufacturing  estaUish- 
ments.***'  The  approval  of  the  plan,  when  presented  to  the  Academy 


"Minutes  of  the  Council."  April  1916.  p.  1 75;  "Minutes  of  the  Academy."  April  1916. 
pp.  803.  S06;  "Minutes  of  the  Council,"  April  1916,  p.  81 1;  nas.  Annual  Report  /or  1916, 
pp.  la.  st;  correspondoice  fan  IMS  Avdiives:  <MK»:  nas:  Com  on  Organizing  nsc. 
**  Reponed  In  "Mkama  of  the  CouMi.*'  June  igifk  pp.  tiT-tto. 

"Minutes  of  the  Council."  |iinc  iqi6.  pp.  882-227;  nas.  Annual  Rep<yrt  for  I9l6,p,^i 
Hale.  "The  National  Research  CouncU."  Scunu  4¥:264-266  (August  85.  1916). 
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George  Ellrry  Hale.  Chairman  of  the  National  Research  Council,  1916- 19 19,  with  the 
Foucault  pendulum  in  the  Great  Hall  of  the  Academy  (James  StoUey  photograph, 
courtesy  Science  Service). 

Council  on  June  19,  marked  the  inception  of  the  National  Research 
Council." 

The  "explicit  purposes"  of  the  Research  Council,  as  carefully 


That  Hale  had  in  mind  the  Royal  Institution  and  its  rebtionship  with  the  Royal 
Society  in  planning  the  Research  Council  is  affirmed  in  The  Autobiography  of  Robert  A. 
MiUikan  (New  York:  Prentice-Hall,  1950),  pp.  138-134. 

'*  President  Welch  in  his  introductory  essay  to  the  Annual  Report  for  1916 — resuming  a 
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worded  by  Welch  and  Hale,  were  no  more  than  to  undertake  a 
national  inventory  of  available  scientific  equipment  and  men,  estab- 
lish special  committees  to  survey  important  problems  for  research, 
and  promote  cooperadon  between  investigators  in  government 
bureaus,  universities,  research  institutions,  and  industrial  labora^ 
tones.**  The  plan  awaited  only  White  House  approval  and  the  funds 
necessary  to  put  it  into  operation. 

At  the  conclusion  of  the  Hale  committee  presentation,  President 
Welch  announced  the  first  Academy  committee  for  the  emergency, 
the  Committee  on  Nitric  Acid  Supply.  It  liad  been  prof>osed  by  A.  A. 
Noyes  to  Secretary  of  War  Baker  and  appointed  at  his  request  to 
invest ip;atr  the  critical  shortage  of  nitric  acid — a  substance  no  longer 
obtainable  from  Germany  but  basic  in  the  making  of  propellants,  high 
explosives,  dyes,  fertilizers,  and  other  products.  In  a  preliminary 
report  to  the  Ordnance  Department,  the  Noyes  coniniittee  concluded 
"that  the  government  could  not  construct  and  put  into  efficient 
operation  an  independent  plant  for  the  production  of  nitric 
add . . .  within  a  period  of  Im  than  \Vt  years,  and  that  therefore 
some  other  provision  u  essential  if  a  large  supply  of  nitric  add  is  to  be 
made  immediately  available. . .  .**  To  ensure  a  large  immediate  supply 
the  committee  recommended  both  importing  Chilean  saltpeter  in 
quantity  and  developing  large-scale  methods  for  converting  readily 
available  ammonia. 

Construction  of  the  four  great  ordnance  plants  for  nitric  add 
production*  authorized  by  the  War  Department  in  June  1917.  began 
after  months  of  study  of  synthetic  prcKesses  by  the  Academy- 
Research  Council  committee.  War  Department,  Department  of  Ag- 
riculture, and  Bureau  of  Mines  but  was  not  completed  until  after  the 
war.'°  The  United  States  continued  to  depend  upon  Chile. 


custom  that  had  lapsed  since  Wolcott  Gibbt's  time — said  that  it  was  President  Wilson's 
request  that  the  Academy  **uke  the  initiative  in  ascertaining  and  correhting  the 
iiieiiiific  feMHiraes  of  the  country  whidi  mi^  be  depended  upon  ftir  the  toliitkMi  of 

problems  arising  out  of  the  movement  for  'preparedness'  against  the  posslbiKty  of  war. 
The  Council  of  the  academy  took  immediate  action  upon  the  request  and  organized  an 
independent  body  with  power  to  act,  which  has  been  called  the  National  Research 
CoundT  (p.  It). 

The  Research  Council,  of  ooune,  was  not  to  be  an  independent  body 
'•nas,  AnniuU  Report  for  1916,  p.  la;  Hale,  "Preliminary  Report  of  the  Organizing 
Committee  to  the  President  of  the  Academy,"  nas,  ProcetdiMgt  2:507-510  (August 
1916). 

**  "Ifinule*  of  the  Council,"  June  1916,  pp.  t«8-tst;  has,  Ammd  R^mi for  191B^  pp. 

84-86;  Grosvenor  B.  Clarkson.  Industrial  America  in  the  World  War  :  The  StraltgfBdM 
the  Lam,  1917-1918  (BoMon:  Houghton  MifOin  Ca  1913),  pp.  389-390. 
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The  White  House  was  slow  to  react  to  the  Academy's  plan  for  a 
National  Research  Council.  It  was  election  year,  and  Proident  Wiboo 
was  seeking  a  second  term  on  the  platform  that  he  had  kept  the 
country  out  of  war.  The  creation  of  a  national  agency  that  even 
suggested  defensive  preparations  or  the  possibility  of  war  began  to 
seem  unlikely.  Meanwhile,  Hale  had  obtained  the  assurance  of  cooj> 
eration  from  the  major  scientific  societies,  universities,  technological 
and  medical  institutions,  and  industrial  research  laboratories,  and 
with  that  support  he  saw  first  the  President  s  personal  representative 
in  the  White  House,  Col.  Edward  M.  House,  who  promised  to  speak 
to  the  President,  and  then  met  with  James  R.  Garfield,  campaign 
manager  of  Charles  Evans  Hughes,  who  was  running  against  Wilson.** 

On  July  24,  1916,  President  Wilson  wrote  Welch  approving  the 
preliininary  pUm  for  '**the  National  Research  Council,  which  was 
formed  at  my  request  under  the  National  Academy  of  Sciences. . .  .** 

[1  Jhe  deparinietits  of  the  Government  are  ready  to  cooperate  in  every  way 
that  may  be  required,  and  .  .  .  the  heads  of  the  departments  most  immediately 
concerned  are  now,  at  my  request,  activdy  engaged  in  conskterii^  the  best 
methods  of  cooperation. . . .  Representatives  of  Government  bureaus  will  be 
appointed  as  members  of  the  Researdi  Coundl  as  the  Coundl  desires." 

The  President  also  sent  a  confirming  wire  to  Hale,  who  immediately 
telegraphed  Gano  Dunn,  President  of  the  J.  G.  White  Engineering 
Corporation,  President  of  the  United  Engineering  Societies,  and 
Chairman  of  the  Kngineering  Foundation.  Dunn  and  Michael  Pupin, 
Academy  member  and  Vice-Chairman  of  the  Foundation,  met  with 
Hale  in  New  York  that  night  The  Engineering  Foundation  genei^ 
ously  provided  Hale  a  New  York  office  for  the  Research  Coundl  in 
the  Engineering  Societies*  building;  the  services  of  Gary  T.  Hutchin- 
son, Secretary  of  the  Foundation;  and  the  entire  income  of  the 
Foundation  for  a  year." 

A  week  later,  on  August  5.  President  Wilson  sent  Welch  the  names 
of  his  appointments  to  the  Research  Council  for  the  armed  services 
and  federal  bureaus:  Maj.  Gen.  William  C.  Gorgas,  Surgeon  General; 
Brig.  Gen.  William  Crozier,  Chief  of  Ordnance;  Lt.  Col.  George  (). 
Squier,  Signal  Corps,  Aviation  Section;  Rear  Adm.  David  W.  Taylor, 

«  Wright.  Expknr  aflht  Vmoent.  pp.  sSS-sSg. 

•*  W«K>drow  Wilson  to  Welch.  July  24.  1916         Annxtal  Report  for  1916,  p.  32). 
"  NAS.  Annual  Report  for  1916,  p.  33.  The  following  February,  the  Foundation  again 
voted  to  devote  its  income,  about  $13,000,  to  the  NRC  [Gano  Dunn  to  Hale.  March  10, 
1917  (NAS  Archim:  nNANCt:  Fundi:  Granti:  Engineering  Foundation)]. 
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Chief  of  Construction;  Mr.  Van  H.  Manning,  Director,  Bureau  of 
Mines;  Professor  Charles  F.  Marvin,  Chief  of  the  Weather  Bureau; 
Dr.  S.  W.  Stratton,  Director,  Bureau  of  Standards:  Dr.  Charles  D. 
Wakott,  Secretary,  Smithsonian  Institution;  and  Dr.  WiUiam  H. 
Hoknes,  Chief  Curator,  National  Museum.  They  were  to  join  mem- 
bers from  the  Academy  and  from  idendiic  and  industrial  associations 
appointed  later  that  month.** 

Thus  for  ihe  first  time  in  the  history  of  thb  country  [as  Scientific  American 
declared]  aden^,  education,  industry  and  the  federal  guvemment  have 
joined  hands  in  a  plan  for  the  promotion  of  research,  as  such,  without 
stipulations  or  preoccupations  as  to  immediate  "practicaT  rettums.** 

With  the  Research  Council  in  being  and  its  initial  cadre,  twenty- 
eight  in  number,  selected,  Hale  and  Welch  sailed  for  Europe,  Hale  to 
consult  with  scientists  in  England  and  France  on  the  physical  and 
chemical  problems  of  the  war  confronting  them  and  Welch  to  study 
the  administfation  of  military  hospitals  and  medical  problems  created 
by  the  war.** 

They  returned  together  the  first  week  in  September  to  fmd  the 

Research  Council  in  jeopardy.  President  Wilson  had  earlier  au- 
thorized a  Council  of  National  Defense  (cnd),  headed  by  the  Secre- 
tary of  War  and  comprising  the  Secretaries  of  Navy,  Interior,  Agricul- 
ture, Commerce,  and  Labor,  to  make  recommendations  to  the  White 

••  Wilson  to  Wekh.  August  5.  1916  (nas  Archives:  org:  nas:  Com  on  Orpanizinp  nrc). 

A  briei  estrangement  arose  that  spring  between  Hale's  organizing  committee  in  the 
Academy  and  the  Amerkan  Association  for  the  Advancement  of  Science,  because  the 
AAAS  Conunktee  of  One  Hundivd  on  Sdaitific  ReMarch.  i« 

in  the  spring  of  u)!.].  with  Cattell  its  major  spokesman,  was  also  intent  on  mobilizing 
science  tor  the  national  cmergencv.  Through  the  efforts  of  A.  A.  Noyes,  the  aaas  voted 
in  December  1916  to  cooperate  with  the  nkc  under  a  joint  agreement  providing  for 
equal  repracnition  on  Mac  oonunhteet  of  nominees  of  the  Academy,  aaas,  and 
FWtwfHll  fftfMiff  rcpffcseniing  specific  branches  of  science  [aaas,  Procetdings  62 -66 :645 
h<)ifv  r,);  correspondence  in  nas  Atchivrs:  oRt.:  Relationships  with  Professional  and 
Scienliru:  Organizations:  aaas;  nas,  Annual  Report  for  1916,  pp.  33-34;  Hale  to  Gary  T. 
Hiittlifaiion,  December  5,  1916,  and  January  5,  1917  (nas  AidUves:  BXic:  cm: 
GenenI);  "Miniilei  of  the  Coundi,"  December  1917,  pp.  SS9'i9-*o)). 

On  Hale.  Cattell,  and  the  aaas,  see  Nathan  Reingold.  "National  Aspirations  and 
Lrxal  Progress,"  Transactions  of  the  Kfin\as  Academy  cf  ScUnct  77:235-246  (Fail  19168). 
**  Saenttfu  Ammcan  115:256  (September  16,  1916). 

Hale's  first  accounts  of  the  mtc  appeared  in  a  letter  in  tlie  JV«v  York  Tiam,  July  tfi, 

1916  (copy  in  NK(  Mucellaneous  Papers,  vol.  I);  SoMM  ^:864-266  (AugUSt  «5,  I916); 

NAS.  Prnfffdings  2:507-510  (August  uiif)). 

*•  NAS.  Annual  Report  for  1916,  p.  38,  and  for  the  cadre  of  forty-four  at  the  end  of  the 
year.  pp.  34-35;  Flexncr  and  Flexner.  WUIkmHmiy  Wekh.  pp.  367-3&9- 
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House  *'for  the  coordination  of  inditatriet  and  resources  for  the 
national  security  and  welfare.*'**  The  cnd  was  thus  initially 
established  largely  as  a  steering  oominittee,  but  the  Director  of  its 
Advisory  Cominission,  Mollis  Godfrey,  engineer.  President  of  Drexel 

Institute,  and  principal  architect  of  cnd,  had  announced  plans  for  a 
rival  scientific  body  within  cnd.**  The  uncertainty  hung  over  the 

Research  Council  for  five  months. 

The  possible  federal  rival  did  not  mar  the  meeting  of  the  National 
Research  Council  in  New  York  on  September  20,  1916,  attended  by 
nineteen  of  the  thirty-four  members  apjxjinted  to  the  Research 
Council,  among  them  members  of  the  Academy,  representatives  of 
scientific  societies,  of  federal  agencies,  of  the  Engineering  Founda- 
tion, and  of  engineering  societies.  At  that  meeting  the  National 
Research  Council  was  formally  organized:  Hale  was  named  its  per- 
manent Chairman:  Charles  Wakott  and  Gano  Dunn  its  Vice- 
Chairmen;  John  J.  Carty,  representing  the  Engineering  Societies,  was 
made  Chairman  of  its  Executive  Committee;  and  consulting  engineer 
Cary  T.  Hutchinson,  its  Secretary. 

A  month  later  the  Executive  Committee  had  been  formed.  Its 
members  were:  M^Uiam  H.  Welch,  President  of  the  National  Academy 
of  Sciences;  George  E.  Hale,  Director  of  the  Mt.  Wilson  Solar  Observa- 
tory; Charles  D.  Walcott,  Secretary  of  the  Smithsonian  Institution; 
Gano  Dunn,  President  of  the  J.  G.  White  Engineering  Cor{x>ration; 
John  J.  Carty,  Chief  Engineer  of  the  American  Telephone  and  Tele- 
graph Company;  Russell  H.  Chittenden.  Director  of  the  Sheffield 
Scieiuitk  S(h<H)l,  Yale  Universitv;  Edwin  G.  Conklin,  Professor  of 
Zoology,  Priiu  cton  University;  Robert  A.  Miliikan,  Piofessor  ot  Physics, 
University  of  Chicago;  Arthur  A.  Noyes,  Professor  of  Physical  Chemis- 
try, mtf;  Raymond  Pearl,  biologist  at  the  Maine  Agricultural  Experi- 


"  Waller  S.  Gifford,  "Report  from  the  Director  of  cnd  and  its  Advisory  Commission, 
May  28.  1917"  [l^C  mimeograph  subsequently  repr(xiuced  as  FurU  Ammtal  R^ort 
CND  (Washington:  Government  Printing  Office.  1917),  p.  6]. 
■*  Waloott  10  Hale,  December  8.  1916,  (Hale  Ificrofifan.  RoB  36,  Framei  910-311); 
Hale  to  Hutchinson.  January  13.  1917  (iNi,  KoU  to.  Frame  144). 

Stffl  another  defense  agency  of  brief  concern  was  the  War  Committer  of  Technical 
Societies,  largely  engineering,  organized  in  June  1917  to  cooperate  with  government 
departments  in  the  federal  war  program.  That  October  it  moved  to  Naval  Connaking 
Board  headquarters,  and  in  December  1918  it  was  dissolved,  its  members  transferred  10 
the  Board  ["Minutes  of  the  War  Committee."  December  18.  1918,  and  D  W.  Rrunton 
to  V.  A.  Scott.  October  3. 1917  (nas  Archives:  oac:  Relationships  with  Sci  &  Tech  Orgy: 
Engineering  Groups)]. 


Copyrighted  material 


W(M  War  I  mdthgCrmiUm  if  the  National  RamnkCoimeU  I  8I5 

menl  Station;  Michael  I.  Pupin,  Professor  of  F.lettro-Mechanics. 
Columbia  University;  Samuel  W.  Stratton,  Director  of  the  National 
Bureau  of  Standards;  and  Victor  C.  Vaughan,  Director  of  the  Medical 
Research  Laboratory,  University  of  Michigan.** 

Seventeen  committees'*  (expanding  to  twenty-eight  before  the  end 
of  1916)  initially  oompriaed  the  National  Research  Council*  their 
offices  at  the  Smithsonian  and  at  the  Engineering  Societies'  Building 
in  New  York  Cky.  The  oommitiees  and  their  chairmen  were:  Aenh 
nautks,  C.  D.  Walcott;  Agriculture,  R.  Pearl;  Anihropologf,  W.  H. 
Holmes;  Astronomy,  JL  C.  Pickering;  Botany,  J.  M.  Coulter;  Census  of 
Research,  S.  W.  Stratton;  Chemistry,  M.  T.  Bogert;  Geography,  W.  M. 
Davis;  Geology,  J.  M.  Clarke;  Medicine  and  Hygiene,  V.  C.  Vaughan; 
Military  Committee,  C.  D.  Walcott;  Ni<rate  Supply,  A.  A.  Noyes;  Physirs. 
R.  A.  Millikan;  Physiology,  W.  B.  Cannon;  Promotion  of  Industrial  Re- 
search, J.  J.  Carty;  Research  in  EducatunuU  Institutions,  G.  E.  Hale; 
and  Zoology,  £.  G.  Conklin. 

It  was  a  tentative  arrangement,  organized  around  fields  of  sdenoe 
and  little  resembling  a  war  research  oiganization,  but  it  represented  a 
remarkable  achievement  for  Hale  and  his  colleagues. 

Frank  B.  Jewett,  in  1916  thirty-seven  years  old  and  Chief  Engineer 
of  Western  Electric,  who  served  on  several  of  the  wartime  committees 
(elected  to  the  Academy  in  1918;  President  of  the  Academy  durii^ 
World  War  II).  recalled  years  later  the  founding  of  the  Research 
Council  as  he  heard  it  from  his  friends  Carty  and  "the  remarkable 
triumvirate  of  Hale,  Millikan,  and  Noyes."  The  lailer  three  were 
contemporaries,  close  friends,  distinguished  in  their  fields,  and  all 
highly  articulate  and  persuasive.  Hale  as  chief  of  staff,  said  Jewett. 
provided  the  imagination  of  the  enterprise;  Millikan  was  its  dynamic 
commander,  leader  of  the  field  forces;  and  Noyes  its  wise  counselor. 
And  from  the  beginning  they  envisioned  a  postwar  role  for  the 
Research  Council,  as  the  instrument  of  the  Academy  for  broadening 
the  base  **of  its  ability  to  serve  the  nation,**  and,  under  the  aegis  of  the 


""Repoit  of  the  Ffnt  Meeting . . .  imc.'*  mas,  Fnuedkigi  2HS02'606  (October  1916); 
HAS  Aidnvci:  latc:  Meeliiigi:  First:  Sept.  1916:  nas.  Anntud  Report  for  1916,  p.  54; 

Carv  T.  Hutchinson,  "Report  to  the  Engineering  Foundation  on  the  Origin,  Founda- 
tion and  .Scope  of  the  National  Research  Council^  February  17,  1917  (NRC.  MisuUa- 
tmm  Papers,  vol  I,  no.  7,  1916-1918). 
**  MAS,  Ammai  RtpoH  for  I9I6,  ppi.  S9*-9^ 

By  November  there  were  abo  committees  on  mathematics  and  psychology:  paleon- 
tology had  been  added  to  geology,  animal  morphology-  to  zoology,  and  medicine  and 
hygiene  had  been  separated.  See  nas,  Proceedtngs  2:74U  (1916). 
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George  E.  Hale.  Arthur  A.  Noyes.  and  Robert  A.  Mtllikan,  three  early  leaders  of  the 
National  Research  Council  (Photograph  courtesy  the  archives.  California  Institute  of 
Technology). 


Academy,  to  "make  the  Council  a  powerful  instrument  in  advancing 
all  fields  of  science."" 

In  the  fall  of  1916,  with  Hale  in  Pasadena  preoccupied  with  his 
loo-inch  telescope  and  Noyes  within  commuting  distance  in  Cam- 
bridge, Millikan,  upon  being  made  Vice-Chairman  of  the  Research 
Council  and  its  Director  of  Research,  obtained  leave  from  the  Univer- 
sity of  Chicago  and  moved  to  Washington  to  oversee  Council  opera- 
tions on  a  full-time  basis." 

*'  Frank  B.  Jewett,  "The  Genesis  of  the  National  Research  Council  and  Millikan's  World 
War  I  Work."  Rrviem  of  Modem  Physics  20: 1-4  (January  1948).  On  that  initial  organiza- 
tion of  science,  see  Ronald  C.  Tobcy,  Thf  American  Ideology  of  National  Science,  1919- 
1930  (Pittsburgh:  University  of  Pittsburgh  Press.  1971),  pp.  20-61. 
"  The  Autobiography  of  Robert  A.  Miiiikan,  p.  135 
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Resignation  of  Welch  and  Election  oj  Wcdcott 

Though  still  ill  the  seeming  chaos  of  organization,  the  Research 
Council,  with  almost  fifty  members,  was  nevertheless  well  launched 
when,  at  the  meeting  of  the  Academy  in  November  1916,  Dr.  Welch 
announced  his  intention  of  resigning  the  presidency  of  the 

Academy." 

Welch  was  on  the  Ijoards  of  half  a  dozen  institutions  calling  on  his 
energies,  including  the  Carnegie  Institution  of  Washington  and  the 
Rockefeller  institute  for  Medical  Research,  as  well  as  the  Medical 
Advisory  Board  of  the  President's  Council  of  National  Defense.  As  he 
neared  his  sixty-seventh  birthday,  he  was  also  contemplating  resign- 
ing his  professorship  of  pathology  at  Johns  Hopkins  in  order  to  give 
more  time  to  the  School  of  Hygiene  and  Public  Health  that  was  under 
construction  there.  His  recent  tour  of  the  training  camps  and  field 
hospitals  abroad  had  greatly  sdrred  him,  and  he  was  aware  that,  in 
the  event  of  America's  involvement  in  the  war,  he  too  would  be 
involved.  Any  hesitancy  Welch  had  about  his  resignation,  in  view  of  the 
imcerlain  future  of  the  Academy's  new  Research  Council,  ended  early 
the  next  year  with  word  that  Holiis  Godfrey  had  lost  favor  in  the 
Council  of  National  Defense." 

In  the  meantime.  Germany,  teeling  the  effects  of  America's  resup- 
ply  of  the  Allies,  proclaimed  unrestrided  submarine  warfare  on 
February  1,  1917.  Two  days  later,  when  Germany  refused  to  exclude 
the  United  States  from  that  policy.  President  Wilson  broke  off  dip- 
lomatic relations.  America's  entry  into  the  war  was  two  months  away. 

On  April  17,  the  second  day  of  the  annual  meeting  of  the  Academy, 
Welch  presented  his  letter  of  resignation,  noting  in  it  his  indebtedness 
10  Home  Secretary  Day  and  Foreign  Secretary  Hale  for  carrying  the 
burden  of  the  conduct  of  Academy  affairs  during  his  term  of  office." 
Two  months  later,  he  was  a  major  in  the  medical  section  of  the 
OfBcers*  Reserve  Corps,  attached  to  the  Surgeon  General's  OfBce  to 

**  Wckh  10  PkeMfent  Witaon.  October  t6. 1916,  reported  the  •uoocMfiii  bimdiii^  of 

the  Rewarch  Council  (nas  Archives:  org:  nas:  Com  on  Organizing  nrc). 
••For  the  removal  of  the  "menace  to  the  Research  Council,"  sec  Walcoit  to  Hale. 
January  9, 1917  (nas  Archives:  exec:  cnd:  General).  For  Godfrey's  subsequent  amends, 
•ee "Miiiaiesoftiieflnt Meeting. "  Engineering Cuiimiillec.  wac.  May  3. 1917.  p.  3  (nas 
Archives:  ex  Com:  Com  on  Engineering:  General).  At  Welch's  insiitence,  Godfrey  was 
brought  into  the  Research  Council  (Flexner  and  Flexner,  WWiamHemy  Wdtk,  309). 
Also,  see  p.  214  regarding  Godfrey. 

**  "Minutes  of  the  Academy,"  April  1917.  pp.  292-893;  hk&.  Annual  Report  Jor  1917,  pp. 
16-17. 
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provide  liaison  between  civilian  medical  laboratories  and  the  Army.'* 
He  managed,  however,  to  find  time  while  in  uniform  to  look  after  his 
School  of  Hygiene  and  Public  Health,  which  opened  in  the  fall  of 

1918* 

The  election  of  Charles  Wakott  as  Welch's  successor  was  highly 
satisfactory  to  George  Ellery  Hale.  With  no  ambition  of  his  own  for 
the  office  of  President — his  bent  was  in  planning  and  organizing 
programs,  rather  than  operating  them — Hale  was  pleased  when  the 
unanimous  vote  of  the  seventy-three  members  present  on  April  17 
went  to  Walcott** 


CHARLES  DOOLITTLE  WALCOTT  (1917-I983) 


At  sbcty-seven,  Charles  Doolittle  Walcott  was  probably  the  most  pres- 
tigious figure  in  scientific  and  social  drdes  in  Washington,  and 
looked  it  He  carried  his  six-foot-two-inch  frame  with  patrician  ease 
and  reflected  the  tireless  stamina  that  an  extraordinary  career  had 
called  on  repeatedly. 

Walcott  had  determined  on  a  career  in  geology  and  paleontology  at 
the  age  of  seventeen:  and  six  years  later,  in  1873,  while  studying  with 
Louis  Agassiz  at  Harvard,  he  had  announced  to  his  professor  his 
intention  of  ascertaining  the  structure  of  the  n  ilohite.  He  pursued 
this  study  intermittently  for  the  next  forty-five  years,  most  actively 
while  assistant  to  New  York  State  Geologist  James  Hall,  and  as 
geologist  and  paleontologist  in  the  Geological  Survey  from  1879 
to  1894.  In  the  latter  year  he  succeeded  Powell  as  Director  of  the 
Survey,  and  between  field  research  trips  he  continued  to  maintain 
that  agency  as  the  most  prestigious  of  the  scientific  bureaus  in  the 
capitaL 

In  1897,  the  year  after  his  election  to  the  Academy,  he  was  ap- 
pointed Assistant  Secretary  of  the  Smithsonian,  succeeding  Samuel  P. 
Langley  a  decade  later  as  its  fourth  Secretary.**  It  was  characteristic  of 


*•  Flcxncr  and  Flexner,  William  Hmry  Welch,  p.  370. 
""Minutes  of  the  Academy,"  April  1917,  p.  306. 

**  One  of  Wakott*!  fint  acts  had  been  to  aingn  a  room  at  «he  Smidnonian  *Sdiere  aO 
archives  of  the  Academy  oould  be  Mored  and  btwinm  tramacied*  CMinuiea  of  the 
AGademy."  April  1907,  p.  149). 
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Charles  Doolittlc  Walcott.  Pres- 
ident of  the  Academy,  19 17- 
1933  (Photograph  courtesy  the 
Smithsonian  Institution). 


Walcott*s  organizing  talents  that  he  should  have  foreseen,  at  such  an 
early  date,  the  need  for  a  committee  on  aeronautics,  which  he  set  up 
at  the  Smithsonian  in  1913  to  carry  on  the  work  of  Langley.  That 
committee  was  the  progenitor  of  the  National  Advisory  Committee 
for  Aeronautics  (naca)  in  1915." 

During  his  first  three  years  as  President  of  the  Academy,  he  was 
also  Vice-Chairman  of  the  National  Research  Council,  Chairman  of 
the  Research  Council's  Military  Committee,  Chairman  of  the  Execu- 
tive Committee  of  naca,  and  chairman  or  an  executive  of  almost 
thirty  other  wartime  committees.*** 

Walcott  was  the  last  Academy  President  to  serve  the  six-year  term  of 

**  For  the  involvement  ot  Walcott  and  the  Academy  in  the  establishment  and  early  years 
of  NACA,  see  J.  C.  Hunsaker,  "Forty  Years  of  Aeronautical  Research,"  Smithsonian 
Institution,  y^nnuo/  Report  for  1955,  pp.  1(43-847.  See  also  Alice  M.  Quinlan,  "World 
War  I  Aeronautical  Research:  A  Comparison  of  the  National  Advisory  Committee  for 
Aeronautics  and  the  National  Research  Council,"  nasa  Historical  Office  Summer 
Seminar,  1974  (manuscript  in  nas  Archives). 

*•  Ellis  L.  Yochelson,  nas,  Biographical  Memoirs  59:474,  508  (1967);  A.  Hunter  Dupree, 
Science  in  the  Federal  GovemmerU:  A  History  of  Poiicies  and  Actwities  to  1940  (Cambridge: 
The  Belknap  Press  of  Harvard  University  Press,  1957),  pp.  285-287. 
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ofike  estabUshed  by  the  founders  of  the  Academy.*^  With  the  grow- 
ing membenhip  and  expanding  interests  of  the  Academy,  its  adminis- 
trative duties  had  become  increasingly  time-consuming.  As  one  famil- 
iar with  the  ofBce,  Ira  Remsen,  at  the  meeting  at  which  President 
Welch  announced  his  resignation,  proposed  an  amendment  to  reduce 
the  term  of  the  President  and  Vice-President  from  six  to  four  years. 
In  the  spring  of  1918  the  amendment,  changed  to  include  all  officers 
of  the  Academy,  was  adopted.** 

Although  the  Academy  was  almost  wholly  engaged  for  the  next  two 
years  in  the  activities  of  the  Research  Counc  il,  it  spoke  for  science  on 
one  occasion,  in  the  matter  of  the  classification  of  scientific  men  for 
war  service.  Informed  in  November  1917  by  the  American  Associa- 
tion of  University  Professors  that  an  amendment  to  the  draft  act 
proposed  by  the  Surgeon  General  would  permit  medical  students  to 
enlist  in  the  Medical  Service  or  the  Medical  Reserve  Corps,  the 
Academy  at  once  interceded  with  the  Secretary  of  War  on  behalf  of 
the  many  scientific  men  in  the  universities  and  industry  who  had 
volunteered  for  or  been  inducted  into  the  combat  services. 

As  the  Academy  declared: 

...  the  purpose  of  the  establishment  of  the  Academy  by  special  Act  of 
Congress . . .  was  to  create  an  organisation  whose  duty  it  should  be  10  advise 

the  Government  on  scientific  matters.  It  would  be  recreant  to  this  duty, 
therefore,  if  it  failed  to  point  out  the  uigent  need  of . . .  action . . .  [on  behalf 
of]  our  sdcntifically  trained  men. . . . 

It  recommended  to  the  Secretary  that  the  same  privilege  of  service 
accorded  medical  studentt  be  extended  to  graduate  students  in  sci- 
ence in  the  universities  and  to  junior  and  senior  members  of  research 
mstitutions.  Twenty-one  scientific  and  engineering  disciplines  were 
named  for  that  consideration.*' 

The  Provost  Marshal  General  replied  a  month  later  that  the 
amended  selective  service  law,  designed  '*to  disturb  as  little  as  possible 
consistent  with  the  exigencies  of  the  emergency  the  industrial,  scien- 
tific, and  economic  interests  of  the  Nation,"  excepted  medical  and 
engineering  students,  but  that  in  view  of  "the  present  urgent  need  for 
young  and  healthy  men  for  the  Army»  it  manilestly  would  be  unwise 

For  ihe  return  10  a  presidential  term  of     to  six  years,  sec  Chapter  17,  p.  568. 
*  "Minute*  of  the  AcMlemy,'*  A|ira  1917,  p.  194:  "MnurtcsoTthe  CoundU"  AprU  1917, 
p  198;  "Minutes  of  the  Academy."  November  1917,  p.  334;  "Minutes  of  the  Cound!*'* 
November  1917.  pp-  337-33*^;  "Minules  of  the  Academy,"  April  1918.  p.  389. 
•"Minutes  of  the  Council."  November  1917,  p.  320;  "Minutes  of  the  Academy,** 
Nofvember  1917.  pp.  ^tS-^in  mam,  Atmml  Report  fir  I9i7»  pp.  15-16. 
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to  accord  to  all  students  the  privilege  of  completing  their  comMt.** 
New  regulations  soon  to  be  enacted  would,  however,  put  restraints  on 
volunteers  and  ''insure  that  scientific  men  actively  engaged  in  indus- 
tries [of  the  utmost  importance  to  the  security  and  defense  of  our 

country] . . .  will  be  placed  in  a  deferred  dass.*'^ 

But  America's  patriotic  zeal  to  make  the  world  safe  for  democracy 
resulted  in  a  high  rate  of  volunteer  enlistments,  even  among  key 
people.  By  June  1917,  9  million  men  had  registered  for  war  service, 
including  enlistments  and  first  call-ups.  As  the  war  ended,  84  million 
were  registered  and  3  million  were  in  uniform.** 

Even  before  the  United  States  entered  the  war,  throngs  of  visitors 
and  newcomers  had  begun  pouring  into  the  city  ot  Washington,  as 
they  had  a  half  century  before.  Again  it  became  the  war  center  of  the 
nation,  its  population  rising  from  350,000  to  more  than  526,000  in 
two  short  years.^  Orders  issued  from  the  capital  in  a  steady  stream; 
long  rows  of  "tempos**  went  up  on  the  Mall;  and  new  and  improvised 
factories  rose  across  the  nation.  Within  two  months  a  token  division  in 
khaki  had  been  hastily  assembled  and  sent  to  France.  By  the  end  of 
that  year,  200.000  American  soldiers  were  overseas  and  the  nation 
was  fully  mobilized  for  war. 


Hie  Academy  and  the  Wartime  Researdt  Council 

On  February  4,  1917,  the  day  after  this  country  severed  diplomatic 
relations  with  Germany,  Hale  in  Pasadena  at  once  telegraphed  Presi- 
dent Wilson  offering  the  services  of  the  National  Research  Council. 
More  than  two  weeks  passed,  and  an  impatient  Hale,  anxious  to  start 
actual  research,  complained:  **So  far,  unless  it  be  in  the  Military  and 

MM,Aimmt  Rtptrt ftr  1917,  pp.  ty-sg,  47. 

**  The  Autobiography  of  Robert  A.  MUhkan,  p.  165;  George  C.  Reinhardt  and  William  R. 
Kininer.  Thf  Haphatard  Ytan;  HowAmmea  H0S  Gont  to  War  (New  York:  Doubleday  k 
Co.,  i960),  pp.  89-90. 

Dr.  Wddi  cnliilcd  in  die  Medial  Cofpt  w  ft  myor,  Tocpting  Ms  coimwiiiion  from 
Major  General  Gorgas.  The  Signal  Coipt  niMifeiied  die  nme  mik  on  R.  A.  MiUUtan 
and  C  K.  Mcndenhall.  In  the  next  year  more  than  twentv  member-?  of  the  Academy 
went  into  uniform,  including  A.  A.  Mkhelson  in  the  Navy's  Bureau  of  Ordnance  and 
Anguitiit  lYowbridge  and  Theodore  Lynan  in  Annjr  Oidnnoe.  MHIikan't  whoBf 
tdendiic  gnmpb  in  dM  Signd  Corps  befoiv  in  tnnrfbr  to  die  Bureen  of  Ainnft 

Pr<Klii(  TtoTi  ffimpriscd  22  ofruers,  121  enlisted  men.  and  16  civilians. 
*•  Consunct  Cirt  cii.  WeuhmgUm :  Capilal  Gtf,  1879-1950  (Princeion:  Princeton  Univer- 
sity Press,  1963),  p.  passim. 
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Nitrate  Gominitteet,  we  have  done  IHtle  more  than  to  eiea  a  for- 
midable group  of  committees.**** 

On  March  i,  ending  Hale's  anxiety,  word  arrived  of  a  statement 
adopted  by  the  President's  Goundl  of  National  Defense  the  day 
before: 

Resolved,  That  the  Council  of  National  Defense,  recognizing  that  the  Na- 
tional Research  Council,  at  the  request  of  the  President  of  the  United  States, 
has  otganized  the  tdendfic  forces  of  the  country  in  the  interest  of  national 
defense  and  national  welfiue,  requests  that  the  National  Research  Goundl 

cooperate  with  it  in  matters  pertaining  to  scientific  research  for  national 
defense  and  to  this  end  the  Council  of  National  Defense  suggests  thai  the 
National  Reseatcfi  Coiindl  appoint  a  committee  of  not  more  than  three,  at 
least  one  of  whom  shall  be  located  in  Washington,  for  the  purpose  of 
maintaiiiing  active  rebtions  with  the  Director  of  the  Council  of  National 
Defense.* 

The  absence  of  any  reference  to  the  Academy  in  the  retolution, 
conferring  by  implication  an  element  of  autonomy  on  the  Researdi 

Council,  apparently  met  with  no  objection.*  Hale»  however,  noted  the 
omission  in  the  Defense  CouncU  resolution  and  wrote  Arthur  Day  the 
week  it  ivas  received: 

As  a  matter  of  fact,  the  National  Research  Council  is  really  a  committee  of  the 
Academy,  and  it  will . . .  hold  a  meeting  [during  the  annual  meeting  of  the 
Academy] ...  as  any  other  committee  of  the  Academy  might  do."* 


**  Hale  to  Hutchinson,  February  so,  1917.  quoting  night  letter  of  February  4  (nas 
Archhrct:  ixic:  gmik  GenenO. 

*  SecKCny,  cmd,  10  Hutdumon,  Secraiary,  Mac,  March  1,  1917:  Hutchinson  to  Hale, 

March  1,  1917  ("^  as  Archives:  fxec:  cnd:  Grneral).  For  WeU  h's  intrrt  ('^si()n  on  behalf 
of  the  NRC  with  nu-mbcrs  of  the  cnd.  see  Flexner  and  Flexncr,  WtUtam  Henry  Weich,  p. 
369,  and  correspondence  in  nas  Archives:  exec:  cnd:  General. 

On  Fdiniary  15  a«D  dio  brou|^  into  its  sphere  tiie  Nannd  Go^^ 
hyThoaMtA.E<&WO.ItliadbeeosppoiniiedoriihMJiyby  the  Secretary  of  the  Navy  in 
1915  as  a  central  research  organization,  but  members  of  the  Board  were  unable  to 
agree  on  the  location  of  laboratories  for  which  Congress  had  appropriated  funds.  It  was 
•creeniag  tbowandt  of  inventfcmt  tubmkied  to  the  government  by  the  pubKc  when  k 
tns  appouHed  by  cnd  as  its  Board  of  Inventions.  See  Dupree,  Stience  in  the  Ftitni 
Gavrmment,  pp  '^06-308:  L.  N.  Scott,  Saval  CmmUmg  Bmd  «f  Hu  Umiiti  SMb 
(Washington:  Government  Printing  Office.  19110). 

*  The  subscript  dtlc  of  the  Research  Council,  "Acting  as  the  Department  of  Science  and 
ReKaitiioftbeCouncflof  NackmalI>efeme,"watfir«tooniideredMtbeineetii^oftfac 
Research  Ck>undrs  Executive  Committee  on  May  14, 1917.  and  adtaowledged  in  the 

Fmt  Annual  Report  of  the  CND.  pp.  48-52 

^  Hale  to  Day,  March  5,  1917  (nas  Archives:  ex  Com:  General).  As  MiUikan  said,  "the 
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Nevertheless,  President  Welch  had  called  the  Research  Council  "an 
independent  body."^'  The  ambiguity  in  the  relationship  was  long 
debated  in  Academy  councils." 

The  sudden  conjunction  with  the  Council  of  National  Defense,  and 
the  wording  of  its  resolution,  created  another  kind  of  ambiguity  for 
Hale.  He  had  intended  the  Research  Council  to  be  as  concerned  with 
bask  research  as  with  applied  research,  saying  in  the  Annual  Report 
that  year: 

It  was  recogniied  from  the  outset  that  the  work  to  be  undertaken  should  not  be 
confined  to  the  promotioa  of  researches  beari ng  u  pon  military  problems,  but 
that  true  preparedness  would  best  result  from  the  encouragement  of  every 

form  of  investigation,  whether  for  military  and  industrial  applicauon  or  for 
the  advancement  of  knowledge  without  regard  to  its  immediate  practical 
bearing." 

For  that  reason  he  had  offered  a  resolution  at  the  first  meeting  of  the 
Executive  Committee  of  the  Research  Council  on  September  2 1 : 

. . .  that  the  efforts  of  the  Research  Councfl  shaO  be  uniformly  directed  to  the 

encouragement  of  individual  initiative  in  research  work,  and  that  co- 
operaiitm  and  initiative,  as  understood  by  the  RescaK  h  Couru  il.  shall  not  be 
deemed  to  involve  restrictions  or  limitations  of  any  kmd  to  be  placed  upon 
research  workers.** 

The  action  of  the  gnd  ended  any  thought  of  basic  research.  As  Hale 
wrote  Hutchinson, 

[W]e  must  devote  practically  our  endre  attention  to  national  defense  work  for 
some  time  to  come.  We  must  also  take  the  whole  matter  out  of  the  academic 
state,  and  put  it  on  a  business  basis. 


Research  C^ounci!  wa?  orpini/ed  as  an  adjunct  to,  or  better,  a  committee  of  the  National 
Academy  of  Sciences"  Qlu  AtUoinogrt^y  <^ Robert  A.  MiUikan,  p.  137). 
■*  See  note  18  in  tMs  chapcer. 

*  The  letterfaead  reflecting  this  retaliomhip  was  used  until  diiiohuiqn  of  the  itao-ciiD 

rebtionship  an  June  30.  1919  (nas  Archives:  tx  Bd:  Com  on  Leuerbeads  for  Mac: 

1919;  NAS.  Annual  Report  for  1919,  p.  65). 

**  NAS,  Annual  Report  for  1916,  p.  38,  quoted  in  Scientyk  American  I15:2bb  (September 

As  Hale  wrote  to  an  inquirer:  "our  work  is  by  no  means  to  be  confined  solely  to 
practical  applications  of  science  for  public  welfare  and  national  security  .  .  .  [since]  we 
believe  that  the  most  fundamental  form  oi  preparedness  lies  in  the  promotion  of 
reieaidi  in  pure  science . . [Hale  to  John  M.  Clarke.  January  25. 1917  (nas  Ardiivet: 
IX  Com:  Com  on  Geology  le  Paleontology)]. 

NAS,  Pmttimgi  2:605-606  (Ocuiber  1916). 
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Members  of  the  National  Research  Council  sufT  during  World 
War  I.  Robert  A.  Millikan  is  second  from  left  (Photograph 
courtesy  the  archives,  California  Institute  of  Technology). 


It  meant,  he  said,  establishing  an  office  in  Washington  and  appoint- 
ment of  a  Director  of  Research  for  National  Defense."  It  would  also 
gfive  added  impetus  to  his  plans  for  the  future  of  the  Research 
Council. 

*»  Hale  to  Hutchinson.  March  5,  1917  (nas  Archives:  org:  nrc:  Officers:  Vice- 
Chairman  8e  Director  of  Research:  R.  A.  Millikan).  The  same  letter  reported  Hale's 
effort  to  bring  metallurgist  and  mining  engineer  Herbert  Hoover  into  the  Research 
Council.  Hoover  later  became  a  member,  as  well  as  the  wartime  U.S.  Commissioner  of 
Food. 


laterial 


Worid  War  I  and  tht  Creation  of  the  National  Rtsearch  CouncU  I  8S5 

Three  weeks  after  the  cnd  resolution.  Hale  set  up  offices  in  the 
Munsey  Building  on  E  Street,  where  the  Council  of  National  Defense 
had  its  headquarters;  asked  MiUikan  to  take  charge  of  the  oCHces;  and 
appointed  a  committee  of  three:  Walcott,  Chairman  of  the  Miliury 

Coimnittee;  Stratton,  Secretary  of  that  committee;  and  MiUikan,  as 
Director  of  Research,  to  serve  as  liaison  with  the  cnd.**  At  once  Hale 
began  making  plans  to  send  a  scientific  committee  to  Europe  and 
dispatched  telegrams  to  the  London,  Paris,  Rome,  and  Moscow 
academies  offering  cooperation.  Research  Council  committees  on 
antisubmarine  and  gas  warfare  had  just  been  set  up  when  the  United 
Slates  declared  war  on  Germany.  Two  months  later  the  Research 
Council  submitted  its  first  report  to  the  Council  of  National  Defense." 

Several  early  requests  were  related  to  reorganization  problems.  The 
U.S.  Patent  Office  asked  the  Research  Council  ior  a  study  of  its 
operations  and  the  patent  system  in  order  to  make  them  more 
effective  and  more  useful  to  industry.  A  key  recommendation,  made 
in  the  final  report  of  W.  F.  Durand*s  committee  a  year  later,  was  that 
the  Patent  Office  be  separated  from  the  Department  of  the  Interior. 
This  was  not  accomplished  untU  igas,  however,  when  it  was  trans- 
ferred to  the  Department  of  Commerce.**  Durand*s  committee  con- 
tinued to  serve  as  counselor  to  the  Patent  Office  to  the  end  of  the  war. 

In  July  1917  Brig.  Gen.  George  O.  Squier,  Chief  of  the  Signal 
Corps  and  in  charge  of  military  aviation,  asked  the  Council  for 
assistance  in  organizing  a  Science  and  Research  Division  in  ihc  Corps. 
Millikan  and  Wisconsin  physicist  Charles  E.  Mendenhall  w  ere  at  once 
commissioned  in  the  Signal  Corps  to  set  up  the  new  division.*' 

Almost  as  important  to  the  operations  of  the  Research  Council  as  its 

**  Hale  to  Walter  S.  Cifford.  March  23.  1917  (nas  Archives:  exfc:  cnd:  General). 
"  File  in  nas  Archives:  org:  nrc:  Rcporu:  Monthly  Reporu  to  cnd:  1917;  W.  S.  Gifford 
10  MiUkan,  June  27.  1917  (nas  Ardihret:  mc:  cnd:  Gcnerd);  ham,  Anmual  Report  for 
t9l7.  p.  19. 

The  first  rejx)rt  of  ihc  nrc  appeared  in  nas.  Annual  Report  for  1916,  pp.  31-36: 
its  Sfforui  Annual  Report  (so  designated)  appeared  as  a  Government  Printing  Office 
publication  and  also  in  nrc.  Miscellaneous  Ptipen,  vol  I,  no.  21.  and  in  nas.  Annual 
Repent  for  1911  ^  pp«  46-70.  Althou^  nbc  repom  were  pablished  lepanicly  throng 
194s,  they  were  also  published  in  the  AwkmoI  Reports  of  the  Academy.  All  references 
here,  and  hereafter,  will  be  to  pagination  in  the  Academy  report. 
*•  nas.  Annual  Report  Jot  1918,  pp.  58-59;  L.  H.  Baekcland,  "Report  of  the  Patent 
Comimnee. . .  [1919I.  '  24  pp.  nrc.  Rep/rmt  emd  Gmd&r  Stem,  v6L  I  (1919-19S1). 

For  a  subsequent  note  CO  Research  Council  patent  poHqr  and  its  relations  with  tlie 
U.S.  Patent  Offur,  see  ft  ks.  Annual  Report  for  1933-34.  p.  55,  nnrl  1936-37.  p.  35, 
••nas.  Annual  Report  for  1917,  p.  47;  Duprcc,  Samce  in  the  federal  Govemmenl,  pp. 
S^S'SU*        vvork  under  MiUikan  and  Trowbridge  in  meteorology  and  sound* 
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relationship  with  the  Signal  Corps  was  the  Research  Information 
Committee  proposed  to  the  Council  of  National  Defense  and  shortly 
after  authoriied  by  the  Secretaries  War  and  Navy.  Through  us 
members  in  the  Washington  office  and  at  the  branches  set  up  in 
London,  Paris,  and  Rome,  the  Research  Information  Committee  was 
aUe  to  secure  and  exchange  a  large  quantity  of  Allied  and  U.S. 
sdentiflc,  technical,  and  industrial  information,  "especially  rdating  to 
war  problems."  The  potentiality  for  the  future  of  the  committee*s  ties 
with  international  science  nudie  it  a  prized  element  in  the  Research 
Council.'" 

In  the  late  fall  of  1917,  with  every  unit  organized  and  fully  en- 
gaged, as  Millikan  reported,  Hale  returned  from  California  with  his 
family  to  an  apartment  in  Washington.  To  house  the  Research  Coun- 
cil's activities,  he  had  rented  a  twenty-two-room  building  at  Sixteenth 
and  L  Streets,  and  there  he  completely  reorganized  the  original 
Research  Council,  realigning  its  committees  in  eight  divisions."'  The 
committees  and  their  chairmen  were:  Administrative,  A.  A.  Noyes; 
AgrieuUure,  Botany,  Femfry,  FtsAmcs,  and  Zoology,  V.  L.  Kellogg;  Chtm- 
istiy  and  Chmkal  Technology,  J.  Johnston;  Engmanng,^  H.  M.  Howe; 
Geology  and  Goognphy,  J.  G.  Merriam;  Modkme  and  Rtlaltd  Sdenus, 
R.  M.  Pearce;  MiUkaj,  C.  D.  Waloott;  and  Pkfsk$,  Malhomaties,  As- 
tronomy, and  Geophysics,  R.  A.  Millikan.  Their  chairmen  and  vice- 
chairmen  presided  over  a  total  of  eight  sections,  twenty-three  com- 
mittees, and  forty-one  subcommittees.*' 

Although  the  Academy  as  such  was  not  adaptable  to  assuming  the 
task  of  organizing  the  nation's  scientific  capabilities  for  the  wartime 


nunging  is  recounted  in  Robert  M.  YerhM(ed.)t71brNnt'  World  of  Scimce:  It  DevetopmitU 

during  the  War  (New  York:  Century  Co.,  igso).  pp.  49-88.  For  the  preparation  of  this 
volume,  see  ibuL,  p.  vi;  nas  Archives:  File  and  letter  box.  New  World  of  Science, 
1919-1921. 

*"  NAS,  Anmul  Rtport  for  1917,  pp.  48-50;  1918,  pp*  41-43:  correipondciice  in  has 
Archives:  research  Inronnatioa  Service;  The  Nem  WeHi  ef  Scimct,  p.  35.  See  pp. 

838-839  in  ihis  chapter. 

*'  Millikan  to  Hutdiinson.  September  7,  \^\i,passm  (nas  Archives:  org:  nrc:  Reor- 
ganization); for  MAS  Goiindi  approval  of  the  reorganinrtton,  tee  **Miiiuiet  of  the 

Coundl,"  January  1918,  pp.  339/65-66. 

For  the  nrc  building  on  Sixteenth  .Street  and  another  in  midblock  rented  in  March 
1918,  see  7'^  AuUibwgrophef  of  Robert  A.  MtUtkan,  pp.  139,  167-168. 
*  For  tiliidivirioa tee **lifinuietofThird  Meeting.  NBC,**  April  19, 1917.  pp.  50-53  (Mas 
Aichives:  org:  Rdatiomhipa . . .  Engineering  Groups). 

"  NAS.  Annml  R^art  Jhr  1917,  pp.  57-te;  for  tiie  ivorli  of  the  committees,  aMl,  pp. 

50-55. 
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emergency,  nevertheless  ii  alone  had  the  aythority  and  the  access  to 
the  White  House  and  to  federal  agencies  necessary  to  bring  into 
operation  tuch  an  oi^g^iitattion  as  the  Reieardi  Gouncfl.  Nor  was 
there  any  bar  to  its  participation  in  the  Research  Council  it  had 
created. 

The  extent  of  that  involvement  was  clearly  visible  in  the  successive 

oiganizational  charts  of  the  Research  Council.  In  the  final  wartime 
organization,  four  of  the  eight  officers  of  the  Research  Council  were 
members  of  the  Academy,  as  were  the  Chairman  and  four  of  the  six 

elected  members  of  its  Executive  Board,  seven  of  the  eleven  members 

of  the  Interim  Committee,  which  conducted  nrc  business  between 
meetings  of  the  board,  and  five  of  the  eight  division  chairmen. 
Academy  members  were  also  represented  on  the  executive  commit- 
tees of  the  divisions,  in  some  instances  in  the  majority,  and  headed 
many  of  the  sections,  committees,  and  subcommittees  within  the 
divisions. 

A  number  of  nonmembers  who  were  directing  the  Research  Goun- 
dTs  operations  in  industry,  the  universities,  and  the  military  services 
as  the  war  ended,  later  became  Academy  members.** 

In  the  final  reorganization  in  October  1918,  the  Administrative 

Division,  still  under  A.  A.  Noyes,  was  renamed  the  Division  of  General 
Relations.  The  other  seven  nrc  divisions,  their  tides  unchanged,  then 
operated  through  a  total  of  nine  sections,  thirty-two  committees, 
twenty-six  subcommittees,  and  fourteen  special  committees.  In  addi- 
tion, the  Division  of  Chemistry  and  Chemical  Technology,  where 
most  of  the  special  committees  were  located,  also  had  twelve  special 
consultants."  The  Research  Information  Committee  had  become  the 
Research  Information  Service,  with  a  full  complement  of  Army, 
Navy,  and  federal  bureau  representatives. 

Of  the  executive  committees  and  advisory  committees  established 
for  almost  every  division,  none  perhaps  was  more  innovative  or  of 
more  importance  to  Hale  than  the  advisory  committee  to  the  Indus- 
trial Research  Section.  Encouraged  by  his  good  friends  J.  J.  Carty, 
Mfillb  R.  Whitney,  and  Ambrose  Swasey,  and  as  intent  as  they  were  on 
promoting  the  applicauon  of  science  to  industry,  he  organized  that 
section  as  part  of  the  Division  of  General  Relations.  As  the  CouncU  of 
National  Defense,  closely  quoting  from  Hale's  annual  report,  noted, 

**  Of  the  107  memben  on  the  war  organization  staff  of  the  Research  CouncU  in  late 
i9iS»  46  «ei«  rnenben  of  liie  AcwIciBf.  Eleven  becnne 

war  ["nrc  War  Organization,"  in  tmc,  MiuManeom  Papers,  vol.  I  (1916-1918)]. 
**  NAs.  Anniuil  Report  for  1918,  pp.  101-109;  for  the  work  of  the  aectioiii  and  commit- 
tees, see  pp.  889  ff. 
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The  National  Research  Council . . .  considers  that  cooperation  between  capi- 
iil,  labor*  adence,  and  maiugeiMnt  oonttititte*  the  best  general  means  of 
financing  and  directing  the  extended  laboratory  invettigationt  and  the  bige 
leak  experimental  and  devdopmcntal  work  required  for  adequate  industrial 

research.  .  .  .  [It]  has  inanj^urated  accordingly  an  industrial  research  section, 
which  shall  consider  iht-  best  methods  of  achieving  such  organization  of 
research  within  an  industry  or  group  of  industries  .  .  .  [and  to  that  endj  is 
forming  an  advisory  committee,  composed  of  strong  men  with  the  imagina- 
tion to  foiesee  the  general  benefitt  which  would  certainly  follow  from  the 
further  progress  of  adence  and  from  a  more  general  and  more  thorough 
application  of  science  to  industry.** 

That  prestigious  Advisory  Committee,  chaired  by  Theodore  N.  Vail, 
President  of  the  American  Telephone  and  Telegraph  Company, 
compriied  GteveUnd  H.  Dodge,  George  Eastman*  Elbeft  H.  Gary, 
Andrew  W.  MeUon,  Pierre  S.  Du  Pont,  Henry  S.  Pritchett,  Edwin  W. 
Rice,  Jr.,  Elihu  Root,  and  Ainbroae  Swasey. 

Theoominictee  ceased  to  function  with  the  death  of  its  Chairman  in 
19S0.**  But  the  fledgling  Industrial  Research  Section,  renamed  "re- 
search extension/*  and  with  changes  suggested  by  industry,  developed 
into  a  dynamic  luiit  in  the  postwar  Rolnrch  Coundl." 


Funding  of     Academy's  War  Effort 

Amid  reorganization  and  plans  for  the  future,  the  wartime  work  of 
the  Research  Council  pressed  on.  its  operating  expenses  in  the  first 
eighteen  months  were  initially  met  through  the  funds  provided  by  the 
Engineering  Foundation,  private  contributions  to  the  Academy,  and 
donations  of  the  Carnegie  Corporation  and  Rockefeller  Foundation, 
totaling  $74,700.  Later  goveminent  funds  from  the  Council  of  Na- 
tional Defense,  the  President's  emergency  fund,  and  the  War  De- 
partment's Bureau  of  Ordnance  and  Signal  Corps,  amounting  to 
$195,650,  were  provided,  with  almost  three-quarters  of  that  sum 

**Second  Annual  Report  of  ihr  <  nd  .  .  .  Jar  FY  1917-1918  (Washington:  Government 
Printing  Office.  1918).  p.  63;  nas.  Ammd  Rtport  for  1918,  pp.  60-61,  64.  los; 
oormpomdence  in  nas  Ardiivct:  cmnAL  RcfaikMit:  Section  on  Indiutriai  Retcaich: 

Advisory  Committer:  1918-1922. 
NAS,  Annual  Report  /or  1920,  p.  31. 

For  plans  10  make  the  committee  advisory  to  the  Rexarch  Council  as  a  whole,  see 
Robcft  M.  Ycrket  to  Gano  Dunn.  December  17, 1919  (has  ArdrivcK  gbhibal  RebiionK 
Sedioa  on  Industrial  Research:  Advtiory  Coininktce).  Abo  Dunn  to  ABmt  Barrows. 

June  12,  1922  (dale  Nfu  loillni.  Roll  It,  Fnunc  677). 
HAS,  Annual  Report  jar  1919,  pp.  74-75. 
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going  for  the  ofiioes  of  the  Roeaich  Information  Committee.**  In  the 
last  half  of  1918,  additional  funds  made  available  from  most  of  thete 
nme  souicet  amounted  Co  approximately  $77»aoo,  making  the  total 
inoome  through  the  war  period  $347,550.'* 


MUitofy  Reseanh  FrMms 

Among  the  remarkable  accomplishments  in  the  brief  nineteen 
months  of  American  participation  in  the  war — matching  the  national 
feat  of  equipping  and  transporting  2  million  troops  to  tlie  battlefields 
of  Europe  and  reorganizing  American  industry  for  war  ptofkiction — 
was  the  Research  Council's  organization  of  science  and  scientists,  and 
the  range  of  their  achievements.'* 

In  May  1917,  two  months  after  a  group  of  scientists  organized  by 
Hale  under  Joseph  S.  Ames»  Director  of  the  Johns  Hopkins  Physics 
Laboratory,  visited  laboratories  of  the  Allies  to  arrange  for  participa- 
tion in  their  efforts,  a  joint  scientific  mission  of  the  French,  Englkh, 
and  Italian  governments  arrived  in  this  country,  bringing  with  them 
instruments  and  equipment  under  development  and  the  problems 
that  would  be  essentially  those  of  the  Research  Council  for  the  next 
year  and  a  half." 

The  most  immediate  necessity  was  thr  countering  of  the  German 
U-bciat  activity.  A  depth  charge  had  been  invented  but  not  the  means 
of  locating  a  submerged  submarine.  The  Research  Council  called 
more  than  forty  leading  physicists  to  a  series  oi  conferences  in 
Washington  to  probe  for  a  solution.  Within  a  year  almost  a  score  of 

NAC.  Annual  Report  for  1917,  pp.  55-57.  69-70. 

William  F.  Willoughby,  Govemmmt  Organization  in  War  Time  and  Aftrr  (Neu  York: 
Appleton.  1919).  p.  s8.  reported  nrc  funds  of  $75,750,  exclusive  of  the  PresKient's 
CTBcrgcnq^  fund  of  $195,650.  Millikan  in  Ycrkes,  Tht  New  World  of  Science  (p.  35),  said 
$150,000  of  the  Pinesideiilfs  fund  wm  fardie  offioa  of  the  BcKsith  Infoniwiion 
Committee,  and  in  his  AmItUagnpkf  (pp.  igo-191)  ilrmiifil  wirtiiiie  sums  tocdng 
approximately  $290,000. 

^  MAS,  Annual  Report  for  1918,  pp.  6i-6s,  98-iui. 

Memorandum.  Vernon  Kcflogg  u>  Gano  Dunn,  April  4.  1985,  s^d  that  aboitt 

$870,000  was  made  available  to  the  Research  Council  between  September  1916  and 
March  i.  1918.  with  additional  funds  of  approximately  the  same  amounc  during  the 
remainder  of  1918  (nas  Archives:  oac:  nbc:  Activities:  1916-19S5:  Summary: 
Kdlogg  V  L). 

"Therangeof  effort  and  accomphh  mentsof  the  wacdivisfams  are  described 

final  reports  in  nas.  Annual  Report  for  191B,  pp.  63-98. 

^*  Hale  and  Millikan  in  Yerkes.  The  New  World  of  Sciertce,  pp.  19-ao,  37-58:  The 
Autebiognpkj  of  Robert  A.  MilUkan,  pp.  139-140,  158-155. 
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Eighteen-foot  homs  for  locating  invisible  aircraft  devised  by  a  subcommittee  of  the 
National  Research  Council's  Committee  on  Physics  during  World  War  I  (From  the 
archives  of  the  Academy). 


joint  projects  were  under  way,  one  of  which,  in  the  Navy  antisub- 
marine laboratories  at  New  London,  Connecticut,  developed  a  variant 
on  a  French  device  that  proved  capable  of  locating  underwater  vessels 
from  one  to  ten  miles  away,  depending  upon  their  speed  and  on 
weather  conditions.  Although  not  perfected  until  after  the  introduc- 
tion of  the  convoy  system  began  to  reduce  the  loss  of  ships,  it  proved 
its  worth  in  the  last  months  of  sub-hunting.  American  teams  also  did 
important  work  on  development  of  a  device,  pioneered  by  Paul 
Langevin,  that  used  high  frequency  sound  waves  to  detect  a  motion- 
less submarine  a  mile  or  more  away." 

Instrumented  weather  balloons  providing  weather  data  every  two 
hours,  ufX)n  which  the  aviation,  artillery,  and  sound-ranging  services 
in  France  came  to  dei>end,  were  develof>ed  for  the  Signal  Corps' 
Meteorology  Division.  Other  advances  came  in  the  new  art  of  aerial 
photography,  in  infrared  signaling  devices,  and  in  the  airplane  com- 
pass, as  well  as  the  production  of  helium  (previously  a  laboratory 

'*  MiUikan  in  Yerkes.  T/u  New  World  of  Science,  pp.  38-42. 
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cufioiity)  in  quantitiet  tuffident  for  dirigiblet,  and  of  optical  glass, 
until  then  available  only  from  Germany.'* 

The  innovations  of  Worid  War  I  were  the  airplane,  the  tank,  the 
machine  gun,  the  weapons  carrier,  and  poison  gas,  the  last  of  which 
Augustus  Trowbridge,  Princeton  physidst,  included  among 

the  most  important  ot  the  applications  of  pure  scieiui  which  were  a  wholly 
new  product  of  land  warfare . . . :  the  use  of  cloud  and  shell  gas,  the 
extremely  brilliant  application  of  chemisny  in  the  construction  of  gas-masks, 
airplane  photography,  the  sdentilic  aids  to  accuracy  in  gunnery  and  bombing 
from  airplanes,  sound-ranging,  searchli^t  and  listening  devices  fw  anti- 
aircraft defeme,  directional  wireless,  and  camouflage.** 

Participating  American  scientists  saw  many  of  these  products  of 
research  put  into  production  and  in  many  instances  made  avallafale  to 
the  forces  in  the  field. 

Some  of  them  had  great  significance  for  the  postwar  years.  Such, 
for  example,  were  the  advances  made  in  high-grade  optical  glass  for 
military  instruments;  the  impact  on  the  chemical  industry  of  the 
brge-scale  nitrogen-fixation  plants  designed  for  the  production  of 
nitric  add;  and  the  new  chemistry  devised  for  the  Chemical  Warfare 
Service  through  the  joint  research  of  physical,  biological,  organic,  and 
analytical  chemists.  The  brief  wartime  association  of  American, 
British,  and  French  geographers  and  geologists;  metallurgists;  (om- 
munication  and  radio  engineers;  and  sanitary  engineers  had  far- 
reaching  benefits.  So,  loo,  did  the  approach  to  the  problems  of  food 
supply  and  nutrition,  recognized  as  never  before  as  both  national  and 
world  concerns.^ 

**  Millikan  in  Yerkes.  The  New  World  Saence,  pp.  46-48,  and  Tke  Autobiography  <f 
tUkrtA,  MWkan,  pp.  1 79-180;  I.  Bernard  Cohen.  *'AaMrkan  Phyiidils  at  Wan  Fron 
the  Pint  World  War  to  1949"  Ammcan  Journal  (^Pkyma  15:337-338  (1945). 

Millikan  and  the  Research  Council  were  plagued  bv  one  major  frustration.  This  was 
the  ttme  spent  on  a  centrifugal  gun,  the  design  for  which  was  submitted  to  the  War 
Deparunent  and  turned  over  to  the  nbc  Divinons  of  Physics  and  Engineering  late  in 
1917.  The  gim,  proposed  by  E.  I*  Woe,  was  derigned  10  use  die  engine  power 
planes  to  Are  a  charge  of  100  half-inch  steel  balls  before  recharging  for  another  burst. 
Both  the  engineering  of  the  gun  and  the  negotiations  with  Rice  and  the  government. 
Lasting  three  years,  proved  beyond  resolution  (nam,  ArunuU  Rtportjor  1918,  pp.  78,  99; 
HAS  Archives:  n:  Projeds:  Cemrifugd  Gun). 

"  Yerkes.  The  New  World  cf  Science,  p.  65;  D.  J.  Kevles.  •  Flash  and  Sound  in  the  Air; 
The  History  of  a  I  fchnital  St-rvice."  Military  Affairs  XXXIII:  374-3«3  (1969). 
**  Harrison  £.  Howe  in  Yerkes,  The  New  World  of  Saenc€,  pp.  105  ff.;  A.  A.  Noyes,  ^nd., 
pp.  130-153:  Clarence  J.  Wcst.iM.,  pp.  173-174. 
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Without  precedent  in  medical  experience  was  the  gas  war  in 
France.  Begun  by  German  troops  in  April  1915  to  break  the  deadlock 
of  trench  warfare,  the  use  first  of  chlorine,  then  the  lethal  phosgenes, 
and.  in  July  1917,  incapacitating  mustard  gas,  all  proved  exceedingly 
effective — but  in  no  instance  as  dc(  isive  as  anticipated.  Although  the 
war  gases  produced  far  fewer  fatalities  than  other  weapons,  they 
accounted  for  more  than  a  quarter  of  the  battle  casualties  among 
American  forces." 

A  Committee  on  Noxious  Gases,  set  up  within  the  nrc  in  April 
1917,  sup|X)rled  the  Bureau  of  Mines  in  its  request  for  appropriations 
for  research  on  both  the  defensive  and  offensive  aspects  of  gas 
warfare.  The  resulting  work,  in  a  laboratory  the  Bureau  established  at 
American  University  in  Washington,  as  well  as  in  a  number  of 
universities  and  medical  institutions,  was  transferred  to  the  newly 
created  Army  Chemical  Warfare  Service  in  June  1918.^ 

The  high  inddenoe  of  **war  neurosis**  and  shell  shock,  of  trench 
foot  and  trench  mouth,  gas  gangrene,  pneumonia,  and,  above  all, 
epidemic  and  pandemic  influenza  taxed  the  medical  services  in 
France  as  well  as  the  medical  research  institutions  at  home.  The 
estimate  that  the  respiratory  diseases  accounted  for  82  percent  of  all 
Army  deaths  caused  by  disease  suggested  promising  directions  for 
future  research." 

A  related  field  ol  medicine  was  the  application  of  psychology  to  war 
problems.  Viewed  at  the  time  with  considerable  suspicion  by  the 
military,  it  won  acceptance  in  the  Medical  Department  of  (he  Army 
through  the  intercession  of  Col.  V.  C.  Vaughan,  Col.  William  Welch, 
and  Sur.  Gen.  Wiffiam  C.  Gorgas. 

A  group  under  Robert  M.  Yerkes,  pioneer  in  the  use  of  intelligence 
tests,  began  to  work  out  methods  of  psychological  testing  that  would 
be  specifically  applicable  to  the  armed  forces.  The  group  developed 
first  the  fiunous  alpha  and  beta  tests  for  literates  and  illiterates  and 
demonstrated  for  the  first  time  on  a  large  scale  what  appeared  to  be 
remarkable  differences  in  intelligence  among  various  army  groups. 
The  Research  Council  team  then  went  on  to  consider  the  psychologi- 

Frederick  F  Russell  in  Yerkes.  Tht  New  World  of  Srimrr,  p.  886. 
**NAS  Archives:  Com  on  Noxious  Gases  (later,  Com  on  Gases  Used  in  Warfare); 
Duprec,  Sdmer  m  lh«  Mtnd  OomnmtfU,  p.  320. 

The  Chemical  Warfare  Service  administered  the  Bureau's  research  work  as  well  as 
the  Gas  Service  in  France,  which  wa»  otfaoiaed  on  Gen.  John  J.  Perahing't  orders  hi 

September  igi"]- 

''Russell  in  Yerkes,  The  New  World  Sarrue,  pp.  386.  510;  Victor  C.  Vaughan, 
iW..  p.  3S>- 
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cal  problems  of  aviation.  It  developed  batteries  ot  special  aptitude 
tests,  made  studies  of  problems  of  vision,  of  military  training  and 
discipline,  of  shell  shock  reeducation,  and  of  methods  of  influencing 
enemy  morale.**  Like  that  in  every  other  divison  of  the  Research 
Council,  Che  work  of  the  psychologists  had  scarcely  more  than  begun 
when  the  war  ended. 

The  end  of  the  war  found  American  industry  with  a  vasdy  ex- 
panded capacity  for  production,  and  American  science,  as  repre> 
sented  by  the  Academy-Research  Council,  with  an  enormous  re- 
search program  still  for  the  most  part  in  iu  early  stages;  and  in  the 
case  of  basic  science,  to  Hale's  dismay,  with  relauvely  little  even 
attempted.  However,  neither  science  nor  industry  had  any  intention 
of  losing  the  momentum  that  had  been  generated. 

From  the  beginning.  Hale  had  seen  the  Research  Council  not  just  as 
a  temporary  organization  for  a  national  emergency  but  as  the  vehicle 
for  realizing  "the  future  of  the  National  Academy"  he  had  projected 
in  1913.  At  the  meeting  of  the  Academy  committee  with  Woodrow 
Wilson  in  April  1916,  the  President,  he  said,  had  "emphasized  the  fact 
that  the  chief  national  advantage  of  such  oooperadon  and  coordina- 
tion {as  the  Research  Council  proposed]  would  come  after  the  war, 
and  that  its  most  lasdng  effect  would  be  seen  in  scientific  and 
industrial  progress.***' 


Postwar  Plans 

The  Research  Council  had  been  launched  less  than  a  year  when  in 
August  1917  Hale  wrote  Millikan,  "1  am  now  at  work  on  a  plan  for  the 
pcriiianeiit  organization  of  the  Research  Council."**  In  a  statement, 
"The  Future  of  the  National  Research  Council,"  in  the  Academy's 
Annual  Report  that  year,  he  announced: 

The  results  already  accomplished  by  the  National  Research  Council  and  the 
increasing  requests  for  its  assistance  seem  to  leave  no  doubt  as  to  the  need  for 
a  centralizing  body  of  this  character  I  he  organization  of  the  research 

■*  Ycrkcs.  The  New  WmU  tfSdtnee,  |>p.  S5>-9M;  D.  J.  Kcvlet.  Tcsdng  Ihe  Army'i 

InidUgence:  Psyrhologisu  and  the  MiHury  in  World  War  I."  Jmmti  «f  Amtriam 

History  55:565-581  (1968). 

*'  Thb  statement  appears  in  nas.  Annuai  Report  jar  1917,  p.  46.  So  Hale  had  said  in  his 
IctteriodieAKrvKdwITliims  in  July  1916  (nrc,  MwdfinuMtt  Plo^): ''llie  worii  of  the 
research  council  will . . .  rdate  to  public  welfaie  in  time  of  peace  even  mofe  truly  than 

to  national  security  in  the  event  of  war. "  C  f  p  223  in  this  chapter. 
**  Hale  to  Millikan,  August  30,  1917  (nas  Archives:  ex  Com:  General). 
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council  under  the  charter  of  the  National  Academy  ol  Sciences  is  undoubt- 
edly KMiiuL  It  provides  the  necessary  coanection  with  the  Government  and 
dimlnaies  all  political  influence  from  the  appointment  of  its  members. 
...The  wide-spread  cooperation  already  secured  and  the  experience 
gained  in  connection  with  the  war  will  afford  a  useful  guide  for  the  develop* 
men  I  of  a  sound  and  effective  plan.** 

Hale's  "Plan  for  the  Promotion  of  Scientific  and  Industrial  Re- 
search by  the  National  Academy  of  Sdences  and  the  Natioiial  Re- 
search Council,"  which  he  was  proposing  for  the  postwar  periodt 
emerged  in  the  fall  of  1917.  The  fiftv-fbur-page  prospectus  was  first 
presented  to  the  trustees  of  the  Carnegie  Corporation  of  New  York, 
from  whom  he  sought  the  building  and  endowment  the  program 
would  require,  then  laid  before  the  Council  of  the  Academy  at  its 
meeting,  to  which  Millikan  was  invited,  on  December  19,  1917. 

It  called  for  a  Research  Council  organized  in  divisions  and  staffed 
by  memben  of  scientific  and  technical  societies,  heads  of  scientific 
biifcaus  of  the  government,  and  members  at  large,  aU  fonnally 
appointed  by  the  Academy  to  the  Research  CouncO.  Stressuig  that  the 
chief  advantage  of  the  wartime  cooperation  of  government,  educa- 
tional, and  industrial  research  agencies  would  come  after  the  war,  and 
that  since  1914  every  Allied  nation  had  created  new  research  organi- 
zations similar  to  the  Research  Council,  Hale  described  the  current 
wide-ranging  operations  of  the  Research  Council  and,  based  on  that 
experience,  the  future  opportunities  of  the  Academy  and  Council. 
The  realization  of  the  opportunities  that  he  described  at  length  would 
require  an  appropriate  building  and  staff,  a  clearinghouse  for  scien- 
tific and  technical  information,  and  support  for  a  projected  Interna- 
tional Research  Council  to  promote  worldwide  cooperaiion  in  scien- 
tific and  industrial  research.** 

Even  with  the  assent  of  the  Council  of  the  Academy,  Hale  was  weO 
aware  that  the  plan  was  not  enough,  that  the  Research  GouncU 

"  nK&,  Annual  Report  Jor  1917,  p.  69. 

The  datiie,  "It  provides  the  neceinry  comwcticMi  with  the  Government,"  was 
changed  a  year  later  by  Hale  to  read  "h  woiild  lerve  a  useful  purpose  to  perpetuate  the 
National  Research  Council  and  thus  be  permanendy  assured  of  the  cooperation  of  the 
various  Departments  of  the  Government"  (nas.  Annual  Report for  1918,  p.  40).  And  with 
the  Research  Council  launched,  he  wrote,  "We  shall  continue  our  contacts  «dth  the 
Govenunent"  (has.  Anmtal  Rtpmt  far  i9l% 

**  Flnt  presented  in  "Minutes  of  the  Council,"  November  19, 1917.  p.  320.  the  complete 
pro^pectm  appeurt  in  "Minutes  of  the  Council,"  December  19, 1917,  pp.  339^6, 10. 97, 

passim. 
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required  a  stronger  foundation  than  the  endorsement  of  President 
Wilson's  letter  of  July  1916  and  recognition  by  the  Council  of  Na- 
tional Defense. 

On  March  26,  igi8.  Hale  addressed  a  letter  to  the  White  House 
requesting  the  Preddent  to  "issue  an  Executive  Order,  defining  and 
audiorizing  tiie  specific  dudes  of  the  National  Research  Council,  for 
the  purpose  of  summarizing  and  giving  added  effect  to  previous 
oiders  and  requests  underlying  the  work  of  the  CoundL**  He  enclosed 
with  the  letter  a  suggested  draft  of  the  order  he  sought  and  docu- 
ments supporting  his  contention  tha|  the  Resear(  h  Council  was  "in 
effect  a  federation  of  the  research  agencies  of  the  Nation"  and  that 
there  were  precedents  for  it  in  similar  councils  abroad." 

In  full  sympathy  with  Hale's  request,  yet  mindful  of  objections  of 
the  Council  of  National  Defense,  which  he  had  consulted,**  President 
Wilson  in  reply  expressed  some  concern  about  "just  exactly  what  it  is 
that  you  [have]  in  mind."  At  his  suggestion  Hale  accepted  revision  of 
the  draft  to  remove  any  possible  implication  that  the  Research  Coun- 
d]  sought  a  supervisory  role  in  the  work  of  the  scientific  bureaus  of 
the  government  And  in  acknowledgment  of  the  Academy's  private 
status*  he  changed  the  phrase  "The  National  Academy  of  Sciences 
is  .  .  .  directed  to  perpetuate  the  National  Research  Goundl  .  .  .** 
to  read  **.  .  .  requested  to  perpetuate  the  National  Research 
GoundL . . 


The  ExecuHue  Order  of  1918 

Accordinglv,  in  the  President's  Executive  Order,  dated  May  11,  1918, 
the  National  .'\cademy  of  Sciences  was  "requested  to  perpetuate  the 
National  Research  Council,"  whose  functions  would  be 

Hale  to  President  WTIbon.  Maidi  s6,  igi8.  and  cndoames  (copies  in  nas  Ardiim: 
ixac:  Executive  Orders  te  Direciiwea;  so  1859:  mc). 

As  Hale  explained  his  action:  ".  .  .  as  the  work  of  the  Research  Council  progressed,  it 
became  evident  that  a  definite  formulation  of  its  objects  by  the  President,  and  an 
expression  of  his  desire  that  it  be  perpetuated  by  the  Academy  and  permanently 
aawired  of  the  coopei  ation  of  the  wMftout  departments  of  the  Government,  would  aenw 
a  useful  purpose"  (nas.  Annual  Report  for  1918,  p.  40). 

••'Minutes  of  Meeting,  cNn."  April  15,  1918  (L/C.  Joseph  us  Daniels  MSS,  Box  451). 
cited  in  Daniel  J.  Kevies,  "George  EUery  Hale,  the  First  World  War,  and  the  Advance- 
ment of  Science  in  America^  tm  59:4SS-434  (Winter  ig68):  W  right.  Explorer  of  On 
Vnivtnt,  pp.  296-297. 

"Wilson  to  Hale,  April  19.  1918.  in  "Minutes  of  the  Council,"  April  ai,  1918.  pp. 
348-351:  documents  of  January-May  1918  in  nas  Archives;  exec  . . .  eo  2859:  nrc. 
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To  stimulate  research  in  the  mathematical,  physical,  and  biological  sciences, 
and  in  the  application  of  these  sciences  to  engineering,  agriculture,  medicine, 
and  odier  useful  aiti. . . . 

To  survey  the  larger  possibaides  of  sdenoe,  10  formulate  comprehcniive 
projects  of  researdi,  and  to  develop  effective  means  of  wtiKiing  the  sdcnrific 
and  technical  resources  of  the  country.  .  .  . 

To  promote  cooperation  in  research,  at  home  and  abroad.  .  .  . 

To  serve  as  a  means  ot  bringing  American  and  foreign  investigators  into 
active  cooperation  with  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government.'* 

To  direct  the  attention  of  scientiflc  and  technical  invcst^aton  to  the 
present  importance  of  military  and  industrial  problems  in  connection  with  the 
war ....  [and] 

To  gather  and  collate  s(ientifi(  and  technical  mformation  at  home  and 
abroad,  in  cooperation  with  governmental  and  other  agencies. .  .  . 

The  concluding  paragraph  of  the  Prcsidciu's  Order  offered  "the 
cordial  collaboration  of  the  scieiiiific  and  technical  branches  of  the 
Government,  both  military  and  civil."  Their  representatives,  upon  the 
nomiiiaikMi  of  the  Academy,  would  be  detignated  by  the  Pretkleiit  as 
members  of  the  Coundl  '*as  heretofore,  and  the  heads  of  the  depart* 
ments  immediately  concerned  will  continue  to  cooperate  in  every  way 
that  may  be  required.** 

**The  Order,"  Hale  wrote  President  Wilson  of  the  advance  copy  he 
received,  "i.s  entirely  satisfactory  to  the  National  Academy  of  Sciences 
and  the  National  Research  Council."'*  In  the  Annual  Report  that  year 
he  spoke  of  it  "as  supplemendng . . .  the  charter  of  the  Academy." 

Millikan  said  thai  he.  WaJcoct,  Noyes,  Merrtajn.  Carty,  and  Dunn  helped  with  the 
formulation  of  the  order  dm  made  the  Reteardi  Coundl  "a  permanent  mlwonimiitee 
of  (he  A(     Mu  ^nd  operating  under  iu  Gongreadooai  charter**  (nt  Autotiognfky  tf 

Robert  A.  MilUkan.  pp.  184-185) 

**  It  was  this  clause  apparently  thai  led  Wilioughby  in  CovemmerU  Orgamuuum  in  War 
Timtmd  After  (p.  85)  to  say  tlmt  at  a  coiMequence  of  the  Order,  the  Reicardi  Coundl 
"had  in  function  as  an  organization  for  coordinating  the  scientific  work  of  the 

Government  more  distinctly  emphasized."  Indeed,  in  an  earlv  draft  of  ihe  Ordrr  this 
paragraph  had  read:  To  serve  as  a  correlating  and  centralizing  agency  tor  the  research 
work  of  the  Govemmem." 

"  Hide  to  WIImmi,  May  10,  1918  (nas  ArdiiveK  bxic  . . .  ao  1859:  ffac);  has,  Antmri 

Rtport  for  1918,  pp.  40-41. 

At  the  meeting  that  November.  Walcott  formally  presented  the  President's  Executive 
Order  to  the  Academy  ("Minutes  ot  the  Ckmncil."  November  17.  1918.  p.  407).  For  the 
Executive  Order,  tee  Appendix  F. 

It  remained  unchanged  until  1956.  when  Presklent  Dwight  D.  Eisenhower  revised 
the  Order,  principally  to  remove  minor  anachronisms  in  its  text  and  to  transfrr  the 
designation  of  government  members  m  the  Research  Council  from  the  President  of  the 
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The  Carnegie  CarfwraHan  Grant 

Nine  days  after  iMuance  of  the  Executive  Order,  Hale,  accompanied 
by  Carty,  Millikan,  and  Wakott,  appeared  before  the  Board  of  tiie 
Carnegie  Corporation  to  discius  support  for  the  now  pennanent 
Research  CouncU.  Although  tlie  Board  deferred  consideration  of  an 
endowment  or  a  building  fund,  a  grant  of  $100,000  was  immediately 
made  for  operating  expenses.  The  President  of  the  Board,  Elihu 
Root,  saw,  as  Hale  did,  the  coming  revolution  in  industry  after  the  war 
and  in  industrial  research  the  principal  means  for  meeting  "the 
international  competitions  of  peace."  As  Root  said, 

...  die  nroe  power  of  sdcnce  whidi  has  so  amazingly  increased  die  produc- 
tive capacity  <^  mankind  during  the  past  century  will  be  applied  again,  and 
the  prises  of  industrial  and  commercial  leadership  will  fall  to  the  nation  which 
organizes  its  scienufic  forces  most  effectively.'* 

Less  than  a  year  falter,  in  March  1919,  the  single  most  significant 
event  since  the  founding  of  the  Academy  occurred,  when  the  Board 
of  the  Carnegie  Corporadon  voted  a  gift  of  $5  million 

to  be  placed  at  ihc  disposal  of  the  National  Academy  of  Sciences,  for  the 
purposes  of  the  Academy  and  the  National  Research  Council.  . . . 

A  part  of  this  sum ...  shall  be  devoted  to  the  erection  of  a  building  suitable 
for  the  needs  of  the  Academy  and  the  Researdi  Council,  but  the  greater  part 
of  the  sum  . . .  shall  constitute  a  permanent  endowmem  in  the  hands  of  the 
Academy  for  the  purposes  of  the  Research  Council. 

As  a  condition  precedent  to  the  appropriation  . . .  for  building  purposes,  a 
suitable  site  shall  be  provided  from  other  sources. 

. . .  such  portion  of  the  $5,000,000  remaining  [after  the  building  is  paid  for 
and  ready  for  use  shall  be]  for  the  gradual  development  and  permanent 
support  of  the  worit  of  the  Research  Council. . . 

United  Sutes  to  the  heads  of  departments  (nas  Archives:  exec  . . .  eo  10668:  Revision 
of  lo  1859  re  mc:  1955-1956).  For  the  reviled  Encutive  Order,  lee  Appendix  F. 

••Secrcury,  Carnegie  Corporation,  to  Hale,  June  7.  igi8  (nas  Archives:  hnance: 
Funds:  Grants:  Carnegie  Corp  of  ny:  Building  8c  Endowment  Fund);  nas.  Annual 
Report  for  1 918,  pp.  60-61.  See  Eiihu  Root,  "Industrial  Research  and  National  Wei- 
five."  StifiNv  49:532-534  (1918). 

MiDiltan  deiarilied  Root  in  retrospea  as  "the  most  potent  mind  that  was  behind  all 
our  activity  .  .  .  the  navigator  of  the  ship"  launched  by  the  Academy  [Millikan  to  l^wts 
Strauss,  May  3.  1945  (nas  Archives:  Jcwcu  file  50.8s  . . .  rbns);  The  AuUtbiograplq  of 
SUbert  A.  MUkkan.  pp.  134.  148]. 

*■  lUsolution  of  Mardi  til,  1919,  aittdied  to  lener,  Secieiary  of  Che  Carnqie  Coi|^^ 

tion  to  President  Walcott,  June  11.  1919  (nas  Archives:  IIMANCS:  Funds:  Grants: 

C-jmcgic  Corp  of  nv:  Building  A:  Fiidowment  Fund). 

For  a  modification  oi  the  resoluuon  in  1984,  see  Chapter  10,  pp.  287-888. 
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National  Research  Fellowships 

The  Rockefeller  Foandatioii  was  alio  aware  of  the  pivotal  potilion 
science  would  hold  in  the  postwar  order.  A  letter  from  Geoige  E. 
Vincent,  President  of  the  Foundation,  to  Robert  A.  MBlikan  on 
February  5, 1918,  had  provided  additional  impetus  for  action  on  the 
Executive  Order. 

Vincent  wrote  that  the  establishment  and  endowment  of  a  research 
institute  for  physics  and  chemistry,  similar  to  the  Rockefeller  Institute 
for  Medical  Research,  had  been  suggested  to  the  Foundation  to  meet 
the  industrial  conipetititni  of  Europe  after  the  war.  Industry  could  be 
relied  ujK)n  to  provide  the  practical  research,  but  only  an  endowed 
institution  could  undertake  the  necessary  basic  research: 

An  institution  .  .  .  devoted  to  pure  research,  unhampered  by  obligations  to 
teach  and  uninfluenced  by  commercial  considerations  is  needed  for  leader- 
ship in  American  progress  in  the  physical  sciences. . . . 

and  he  asked: 

Is  the  National  Research  Council,  which  has  been  created  out  of  the  war 
emergency,  likely  to  take  permanent  form?  Is  the  Federal  Government  in  a 
position  to  create  a  separate  institution  on  the  analogy  of  certain  research 
units  in  the  Department  of  Agriculture  and  in  the  Geological  Survey?  Is  the 
Bureau  of  Standards  capable  of  exiensioii  into  a  national  research  Instiitt- 
tion?* 

Millikan  was  strongly  opposed  to  a  centralized  research  institute 
and  believed  that  the  long-term  benefits  would  be  greater  if  the  l  unds 
were  spent  for  training  in  existing  insdtuiioiis.  This  was  the  proposal 
he  presented  to  the  group  of  sixteen  sdentisis  that  was  convened  to 
comider  Vincent's  plan*  Following  considerable  discussion,  it  was 
agreed  that  a  program  of  postdoctoral  research  fellowships  for  young 
ni.D.*s  was  preferable  to  the  ''institute"  scheme.  In  addition  to  the 
obvious  benefits  to  the  fellows,  their  presence  in  the  universities 
w  (Hil(i  have  an  equally  salutary  effect  on  the  research  atoKMphere  of 
the  schools.''* 

In  March  1919,  the  Academy  and  Research  Council  submitted  to 
the  lUxikefeiler  Foimdation  a  formal  proposal  for  a  "project  for 

"George  F.  Vincent  to  Millikan.  Febnury  5,  1918  (nas  Archives:  rcLLOWSNIfS:  Re> 
search  Fellowship  Board:  Physics  &  Chcmistrv;  Beginning  of  Program). 
«•  M.  J.  Rand.    Ihc  National  Rcseart:h  Fellowships."  The  Saentifu  Monthly  7i:71-80 
(August  1951). 
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promotiiig  fundamental  research  in  physics  and  diemistry  in  educa- 
tional institutions  in  the  United  States,"  which  would  establish  post- 
dodoial  feDowshlpt  supported  by  foundation  funds  and  awarded  by 

the  Research  Council.  Vincent's  query  as  to  the  most  appropriate 
oiyinifarion  to  oversee  the  program  had  been  effectively  anfweied  in 

the  meantime  by  the  Executive  Order.** 

On  April  g,  1919,  the  Rockefeller  Foundation  approved  an  ap- 
propriation of  $50,000  for  the  first  year's  operations  and  pledged 
$500,000  for  fellowships  for  the  first  five  years.  In  anticipation,  the 
Research  Council  had  set  up  a  Research  Fellowship  Board,  headed  by 
Simon  Flexner  of  the  Rockefeller  Institute  for  Medical  Research,  with 
Hale,  Millikan,  and  Noyes  among  its  members,  to  administer  the 
funds.  The  National  Research  Fellowships,  administered  by  the  nrc 
over  the  next  thirty  years,  were  possibly  the  single  most  enduring  and 
intrinsically  important  program  to  come  out  of  the  wartime  Researdi 
Council.** 


IfUemaHonal  Research  Council 

A  second  far-reaching  proposal  was  made  bv  Hale  as  Foreign  Secre- 
tary of  the  Academy  and  leader  of  the  six  Academy  delegates  to  the 
Inter-Allied  Conference  on  International  Scientific  Organizations  in 
October  191 8. •*  Since  June,  when  the  Royal  Society  called  the  Con- 
ference, he  had  been  working  on  a  plan  that  would  satisfy  the 
immediate  needs  of  the  Alfies  finr  effective  cooperation  during  the 
war.  Hale  hoped  it  would  also  serve  the  postwar  needs  of  the  entire 
scientific  community  for  a  cooperative  mechanism  to  repbce  the 

"*Waloon  and  Hale  10  A^ncent,  March  ti.  1919  (nas  Afchivet:fiLLOWSHiPs:nefearcii 

Fellowship  Board:  Physics  Se  Chemistry  :  Beginning  of  Pftlgnni). 
••Rand,  "rhc  National  Research  Fellowships,"  p.  73. 

The  question  of  more  and  better  training  of  men  for  research,  raised  by  Noyes  and 
Stratum  at  the  first  meeting  of  the  nbc  in  September  1916.  had  resulted  a  month  later 
bi  acdon  by  die  Rcwaich  Coiincy  to  pemade  oolegci  and  tmhcnidet  10  otabliih 
research  fellowships  with  stipends  of  at  least  a  thousand  dollars  for  training  beyond  the 
doctoral  degree  (Hale  to  Serretarv  of  War  Newton  I).  Baker.  November  i8.  1916,  p.  8 
(IMS  Archives:  nixowsHirs);  The  Autobiography  of  Robert  A.  MUUkan,  pp.  180-184, 
189].  On  Hale's  earlier  plan  for  university-supported  fellowihips,  see  nas,  Pneui- 
mgs  3  :22i-227  (1917). 

This  had  been  preceded,  upon  Amerira's  enirv  into  the  war,  by  Hale's  messages  to 
the  academies  of  the  Allied  countries  otienng  Academy-Rcflearch  Council  cooperation 
in  research  for  the  solution  of  unitary  or  industrial  pfoUems  ri^^Bittcs  of  the 
€2ouacil»"  April  16. 1917,  pp.  173-874;  wiia,  iiwwaaf  Jt^^ for  1917,  pp.  18-19). 
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Gennan-dominated  Internatioiial  Association  of  Academies,  which 
had  been  crippled  by  die  war  and  die  deep  animosities  generated  by 
die  war  and  therefore  could  never  be  expected  to  resume  its  fiormer 

functions.  Hale's  proposal,  adopted  unanimously,  called  for  the  crea- 
tkmof  an  Internatioiial  Research  Council,  a  federation  of  the  national 
research  councils,  or  similar  bodies,  of  the  Allied  nations.  As  hostilities 
ended,  the  membership  could  be  extended  "indefinitely"  to  include 
other  countries.  On  November  26,  1918,  at  the  second  Inter-Allied 
Conference  in  Paris,  the  International  Research  Council  was  provi- 
sionally organized,  with  plans  to  take  over  at  a  later  date  the  work  of 
the  international  agencies  on  solar  research,  astruiiomy,  and  geo- 
physics set  up  before  the  war.** 

Interallied  exchange  of  scientific  data  during  the  war  was  effected 
through  the  Research  Information  Service,  now  a  major  unit  of  the 
NRG*  with  its  scientific  attach^  in  London,  PRris,  and  Rome.  Hale  saw 
that  they  too  would  have  important  functions  in  his  postwar  plans: 

Properly  regarded  [he  wrote],  this  Information  Service  may  be  considered  as 
the  pioneer  corps  of  the  Council,  surveying  the  progress  of  research  in 
various  paits  of  the  worid,  selecting  and  reporting  upon  many  activities  1^ 
interest  and  importance,  reducing  the  information  thus  collected  to  such  a 
form  as  to  render  it  most  accessible  and  useful,  and  dineminating  it  to 
scientific  and  technical  men  and  to  institutions  which  can  use  it  to  advan- 
tage.  ... 

It  therefore  goes  without  sa\  ing  that  the  position  of  scientific  attache  at  our 
principal  embassies .  .  .  should  undoubtedly  be  continued  in  times  of 
peace . . .  [to]  serve  as  the  general  representative  of  American  scientific  and 
technical  interests  in  the  country  to  which  he  may  be  accredited;  attend 
scientific  meetings  and  keep  in  touch  with  the  progress  of  research,  reporting 
frequently  to  Washington:  maintain  his  office  as  a  center  for  American 
scientific  and  technical  men  and  missions  desiring  to  maintain  contact  with 
die  scientific  men  or  institutions  of  the  country;  undertake  special  tasks  and 
make  particular  reports  on  questions  submitted  by  properly  accredited  indi- 
viduals or  insiituiioiis;  and  contribute  in  other  ways  toward  international 
oooperation  in  research.* 

**  "Minutes  of  the  Council,'*  December  1 9 1 8,  pp.  480-423:  mas.  Annual  Report  for  1918, 
pp.  50-58;  Hale  in  Yerkcs,  Tkt  Neu>  World  <^  Science,  pp.  405-416;  nas  Archives:  n: 

iRc:  Beginning  of  Program:  igig;  Daniel  ]  Kt-vles,  "  'Into  Hostilr  Political  Camps': 
The  Reor^uuzation  of  International  Science  in  World  War  1,"  Im  62:47-60  (Sprti^ 
1971). 

For  Hale*t  initial  proposal  for  an  Intemadonal  organixation  of  science  and  re- 
search," sec  '^Minutes  of  the  Council"  December  1917.  pp.  339/35-38:  April  1918,  pp. 

353-360 

**  NAS,  Annual  Report  Jot  1918,  pp.  41,  48-43. 
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The  government,  which  had  adopted  the  work  of  the  Research 
Information  Service  during  the  war  and  accredited  the  attach^  to 
the  Allied  governments,  lost  interest  in  their  possibilities  after  the  war, 
and  the  Service's  foreign  offices  were  closed.  It  was  not  until  the 
**Berkner  Report**  in  the  aftermath  of  World  War  II  that  their 
functions  were  resumed.** 

When  America  entered  the  war  in  April  1917,  military  strategists 
were  convinced  that  the  stalemate  that  had  frozen  the  battleline  across 
Europe  with  little  change  in  over  two  and  a  half  years  would  continue 
through  1919,  until  American  aid  and  arms  could  shift  the  halaiu  e, 
and  that  the  war  would  end  in  1920.  By  late  October  1918,  however, 
the  Germans  were  unable  to  withstand  the  pressure  of  the  Allied 
forces,  increased  by  hundreds  of  thousands  of  fresh  American  troops. 
On  November  1,  the  German  armies,  uiilicting  high  casualties,  began 
their  long-planned  Kriegsmarsch,  the  withdrawal  to  shorten  their  front 
that  would  take  them  to  the  previously  constructed  Antwerp-Meuse 
line,  where  they  intended  to  hold  through  the  winter.  Ten  days  later, 
in  the  fifty-second  month  of  the  war,  as  French  and  American  troops 
crossed  the  Meuse,  Germany  asked  for  an  armistice.*** 

Amid  week-long  celebrations  in  the  United  States,  the  war  pro* 
grams  of  the  Academy-Research  Council  began  to  wind  down.  But 
not  the  invincible  Hale  and  his  plans  for  the  future.  He  was  a  frail 
man  with  an  iron  spirit,  and.  as  he  s?.w  it.  the  war  had  prepared  the 
wav  for  the  continuing  promotion  of  research.  His  vision  of  the 
Research  (k)uncil.  representing  the  government,  the  major  research 
agencies  in  the  countr)',  and  the  chief  national  scientifir.  technical, 
and  engineering  societies  joined  in  the  years  ahead  in  a  collective 
assault  on  scientific  problems,  was  contagious.  "We  have  only  begun  a 
task  of  unlimited  possibilities,"  he  said.'** 


For  the  "Bcrkner  Report."  sec  Chapter  1 5,  pp.  510-51 1. 
'**"Repon  of  General  Pershing."  War  Depaaiai(eM,Anmmt  R^ortfar  19I8»  p.  81. 
'••  tt\s.  Annual  Report  /or  1918,  p.  98. 
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Edwin  B.  Wilson,  for  fifty  years  (1915-1964)  the  editor  of  the 
Academy  Proegeimgf  and  foidifiil  recorder  of  Academy  memoirs, 
remembered  Charles  D.  Walcott  as  **a  very  great  scientist  and  a  very 
great  administrator  and  a  very  impressive  person — three  characteris- 
tics one  hardly  expects  to  find  untied  in  a  single  person  to  such  an 
extent."  Possessed  of  an  extraordinary  capacity  for  organization, 
Walcott  had  separate  office  arrangements  at  the  Smithsonian  for  his 
Academy  activities  and  those  of  the  Institution,  and  mar  them  his 
''scientific  shop  . . .  [with]  bones  lying  around  and  the  assistants  work- 
ing on  them.  It  all  looked  orderly  and  simple."  So.  too.  Dr.  Wilson 
recalled,  was  his  cahii.  firm  administration  of  the  Academy  and 
governance  of  the  Research  Council,  whose  operations,  he  felt, 
"should  be  given  as  much  independence  as  possible,  "  confident  that 
each  would  "do  what  was  expected  of  it  cooperatively  witliout  either 
being  in  the  way  of  the  other."' 

■  £.  B.  Wilson  to  Frederick  Seitz,  November  14,  1964  (nas  Archives:  org:  Historicai 
Dau). 


24a 
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Of  more  even  temperament  than  Hale,  Walcott  was  like  him  in 
enterprise,  in  hb  propensity  for  advancing  the  interests  of  sdence, 

and  in  promoting  new  scientific  institutions.  In  1899  ^  inspired 
the  founding  of  the  Washington  Academy  of  Sciences.  Charles  G. 
Abbot,  Assistant  Secretary  of  the  Smithsonian  and  Home  Secretary  of 
the  Academy,  described  him  as  "a  master  of  tactful  accomplishment." 
Walcott  had  been  instrumental  in  establishing  the  (Carnegie  Institu- 
tion of  Washington  (1902);  and,  in  the  government,  the  Reclamation 
Service  (1902).  the  Forest  Service  {1905),  the  Bureau  of  Mines 
(1910),  and  the  National  Park  Service  (1915).'  He  prepared  and 
carried  through  Congress  in  1914  the  third  and  last  amendment  to 
the  Charter  of  the  Academy,  greatly  clarifying  Academy  financing.  A 
year  later  he  convinced  Congress  of  the  importance  of  creating  the 
National  Advisory  Committee  for  Aeronautics  (naca),  and  in  1916  he 
had  been  Hale's  counselor  in  the  estahlishment  of  the  National 
Research  Goundl. 

A  later  President  of  the  Academy,  Frank  B.  Jewett,  once  noted  that 
"the  three  most  powerful  positions  in  Washington  in  the  scientific 
field  are  those  of  the  Secretary  of  the  Smithsonian,  the  President  of 
the  Carnegie  Institution  and  the  President  of  the  Academy."  He  felt 
that  it  would  be  "ideal"  if  the  President  of  the  Academy  could  "always 
be  one  of  the  first  two  or  always  a  member  long  resident  in  Washing- 
ton and  with  a  web  of  established  social  relationships.  We  had  it  once,** 
wrote  Jewett,  "in  Walcott's  time."' 

For  all  his  characteristically  calm  mien,  Walcott  felt  the  pressures  of 
the  hectic  years,  and  the  increasing  weight  of  his  own.  He  was  in  his 
seventy-first  year,  and  Hale,  of  much  frailer  constitution,  was  fifty- 
three,  when  they  simultaneously  presented  their  resignations  from 
office  to  the  assembled  Academy  at  the  meeting  in  the  spring  of  19a  1 . 
Wakott  pleaded  hb  twenty-three  years*  service  as  Treasurer,  memher 
of  the  Council,  Vice-President,  and  President;  Hale,  his  eleven  years 
as  Foreign  Secretary. 

Upon  the  formal  presentation  of  his  letter  of  resignation,  Walcott  at 
once  rose  from  the  chair  to  recommend  and  nominate  Hale  as  his 
successor,  then  left  the  room.  Upon  Hale's  motion  immediately  fol- 
lowing, the  membership  persuaded  Wakott  to  complete  the  six-year 
term  to  which  he  had  been  elected.  Hale's  own  request  to  resign  his 

■  Ndnn  H.  Dtrttxi,  Xharies  Doolitde  Walcott."  Geological  Society  of  America.  BuUetm 
39  :80-1 16  (1928);  Charles  G.  Abbot.  AAttmlmm  «•  A*  WaHd  ^Saeme  (WMhinglon: 

PubUc  Affairs  Press.  1958).  pp.  95  ff.;  Abbot  lo  F.  R.  Lillie.  Angint  15.  1997  (NAS 

Archives:  nas  Members:  C.  D.  Walcott). 

»  Frank  B.  Jewett  to  Robert  Yerkes.  May  7.  1947  (nas  Archives:  Jewett  file  50.71). 
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office  was  aocepced,  but  he  was  immediately  prevailed  upon  lo  assent 
to  another  term,  %nth  its  less  burdensome  dudes,  on  the  Coundl  of  the 

Academy.^ 

In  the  last  years  of  Walcott's  presidency,  the  Academy  elected 
almost  sixty  new  members,  but  few  of  them  were  outside  the  tradi- 
tional  scientific  disciplines.  The  problem  of  representation  of  the 
applied  and  humanistic  sciences  in  the  Academy  continually  con- 
fronted the  membership.  In  1919,  at  Hale's  request,  Walcott  had 
invited  James  H.  Breasted,*  Professor  of  Egyptology  and  Oriental 
History  at  the  University  of  Chicago,  to  a  meeting  of  the  Council  lo 
present  a  proposal  from  the  American  Oriental  Society, 

That  the  Coundl  of  the  National  Academy  of  Sciences  consider  the  feasibility 

of .  .  .  (selecting  ten  from  a  list  of  fifty  or  sixty  names]  in  humanistic  research 
(to  be  submitted  by  the  American  Oriental  S<M:icty]  to  come  together  to  form  a 
National  Academy  of  Humanistic  Research  under  the  charter  of  the  National 
Academy  of  Sciences.  I'hat  this  group  should  represent  economics,  sociology, 
liisUM7,  archaeology,  comparative  religiMis,  philology,  and  philosophy,  and 
eventually  have  a  membenhip  of  between  fifty  or  sixty  memben. 

Walcott  had  appointed  a  committee  of  J.  C.  Merriam,  Hale,  and 
educational  psychologist  Edward  L.  Thorndike  lo  consider  a  plan  for 
the  associate  academy  and  report  back  to  the  Council.* 

That  fall,  while  the  committee  deliberated,  thirteen  prominent 
learned  societies  organized  the  American  Council  of  Learned 
Sodedes  (acls),  with  the  support  of  the  Carnegie,  Rockefeller,  and 
biter  the  Ford  Fotmdations.  Two  years  hter,  Walcott,  in  agreement 
with  Hale  on  the  merit  of  a  broader  range  of  scientists  in  the 
membership,  asked  Merriam's  committee  to  consider  electing  emi- 
nent investigators  in  the  humanities.  Confronted  by  members  of  the 
Academy  unwilling  "to  risk  expanding  the  work  of  the  academy  into 
the  field  of  emotional  rather  than  scientific  activity,"  the  committee 
pondered  the  inclusion  of  humanists  in  the  section  of  anthropology 
and  psychology,  or  even  the  lorniing  f)f  a  new  academy  coordinate 
with  the  National  Academy,  its  only  tirm  recommendation  had  been 

*NAS.  Annttal  Rrporl  for  1921.  pp,  i^-ie;:  nas.  Biographual  Mrmoin  21  M\'.\  (i«)4i); 
"Minutes  ol  the  Acatirtny."  April  547,  1921.  pp.  lou-ioa;  "Minutes  of  the  Council," 
November  13.  1927,  p.  107. 

>  On  the  election  of  Jtmu  H.  BreasUd  to  (he  Academy,  see  E.  B.  WilMNi  to  E.  B.  Van 

VIetk.  .April  30,  1923  (nas  Art  hives:  K.  B.  Wilscin  PajH-rs). 

•"Minuics  ol  the  Clduncil,"  April  1914.  p.  33;  April  1916,  p.  175;  April  1919.  pp. 
429-430. 440-442;  NAS.  Atmuai  Report  Jar  1 919,  pp.  28-29;  NAS  Archives:  ORG:  National 
Academy  of  Humanittic  Rcscardi:  Propoted. 
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that  the  Council  "take  the  initiative  in  recommending  from  year  to 
year  the  several  leaders  in  the  field  of  humanistic  research  to  be  voted 
upon  by  the  Academy  as  a  whole,"  but  it  was  rarely  acted  on.' 

That  same  year,  1919,  as  a  result  of  the  growing  recognition  of  the 
imerdisdpUiiary  sciences,  the  Academy  again  permitted  members 
who  were  working  in  ''the  fields  between  the  sciences**  to  enroll  m 
more  than  one  section.*  The  Academy  also  established  a  separate 
Secdon  of  Engineering,  to  accommodate  a  number  of  engineers  in  the 
Academy  who  were  affiliated  either  with  the  Section  of  Physics  or  the 
Section  of  Chemistry.  Academy  members  H.  L.  Abbot,  J.  J.  Carty,  G. 
Dunn,  W.  F.  Durand,  J.  R.  Freeman,  H.  M.  Howe,  F.  B.  Jewett,  G.  O. 
Squier,  and  D.  W.  Taylor  left  their  sections  of  previous  affiliation  to 
form  the  new  Section  of  Engineering^^ 

While  the  Research  Council  coiiniiucd  to  evolve  its  peacetime 
struc  ture  and  procedures,  the  Acadtniv  received  two  minor  requests 
from  federal  agencies,  one  coiKcrning  a  weather  station  near  one  of 
the  world's  most  active  volcanoes,  Hawaii's  Kilauea,  which  came  to 
naught  when  the  volcano  erupted.  The  other  related  to  a  claim  on 
Congress  by  an  inventor  whose  secret  underwater  radio  proved  to 
have  many  discoverers.** 

*  WAStiimiiiiif  Report  far  1921^  pp.  10-tt;  nas  Archivet:  msr  Amoc:  American  Academy 
of  ArttJe  Sciences:  Conference  of  learned  .ScKieties  Devoted  to  HumailHtk  StudieK 
igig;iM.,  ir:  iu:  Interallied  Academic  Union:  Prof>osed:  1919. 

In  his  twelve  years  as  a  member.  Breasted  found  fellow  humanists  in  ethnologist Jeise 
W.  Ptmkm  (deaed  in  1914)  and  hii  fellow  ipcciaiitt  In  Orienial  bngrafm.  B0AM 
Ufi40riiw>).  AMdbmedo^AI/hd  V.  Kiddtr  wai elected  the  year  after  Bwned*t  death 
in  «935 

In  1931,  L.  B.  Wilson  suggested  to  tiic  Council  of  the  Academy  that  it  consider  either 
taking  "die  lailiative  in  the  organization  of  a  Social  Science  Academy**  or  electing  to 
member ihip  *'a  few  todal  scientists  as  it  did  in  earlier  dayi.**  thereby  abrogating  the 
need  for  such  an  academy  At  its  meetinj^  in  November  1931.  the  (Council  decided 
"That  it  IS  not  advisable  at  this  time  to  establish  a  section  in  the  Academy  to  include  the 
Social  Sciences  but  the  names  of  distinguished  men  may  be  recommended  to  the 
CouncO  for  comidemion'*  [E.  B.  WUmm  to  has  Coundl,  November  9,  19)1,  and 
"  M  i  n  u  t  es  of  the  Council."  November  15*  1951  (nas  Archivet:  oma:  nas:  Social  Sc  In  has: 

Promised)), 

*  The  rcsoluuon  adopted  in  1919  overturned  the  1916  ruling  that  permitted  Academy 
members  to  enroll  in  no  more  ttoi  one  section  C*Miinitei  of  the  Coundl,'*  April  1916, 
pp.  175,  194:  "Minute*  of  the  Academy."  April  1919.  pp>  47a,  498;  "Minutes  of  the 

Council."  November  1919,  pp  488-489). 

'"Minutes  of  the  Council,"  November  1919.  p.  474;  "Minutes  of  the  Academy," 
November  1919.  p.  495- 

**  nM^AmmmdRi/Mnfir  i9l9,  pp.  1  s- 13.  M-S?:  "Minutes  of  the  Council,*'  November 
ini(|.  pp  485-486:  "Minutes  of  the  Academy,"  November  1919,  pp.  497-498;  April 
19*0.  pp.  84->7- 
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A  third  request,  late  in  1921,  came  from  a  member  of  Cong^ress 
seeking  the  opinion  of  the  Academy  on  a  bill  he  had  introduced  in  the 
Senate  to  fix  the  metric  svsiem  within  ten  years  as  the  single  standard 
for  weights  and  measures.  The  Academy's  long-sianding  Committee 
on  Weights,  Measures,  and  Coinage,  with  the  concurrence  of  the 
membership,  reported  its  approval  of  the  legislation."  A  century  had 
passed  since  the  intitKluction  of  the  firtt  kgisbtion  to  make  the  inetric 
system  the  national  standard,  and  the  igaa  effort  proved  no  more 
successful.  It  was  not  until  1959  that  even  uniform  equivalents  be> 
tween  the  yard  and  meter  and  the  pound  and  kilogram  were  estal^ 
lished,  and  then  nvithout  benefit  of  legislation. 

Except  for  an  opinion  sought  by  the  Speaker  of  the  House  in  1928 
on  the  mathematical  aspects  of  reapportionment,  subsequently 
printed  in  the  Concessional  Record,  there  were  few  requests  to  the 
Academy  until  1933,  when  the  Science  Advisory  Board  was  or- 
ganized.** 


Postwar  Organization  of  the  Research  Council 

Hale^  fvith  Wakoit's  support,  was  eager  to  perpetuate  the  government- 
educational-industrial  research  complex  that  the  wartime  Research 
Council  had  been,  and  he  was  as  intensely  busy  after  the  war  as  he  had 
been  during  the  twenty  months  of  the  conflict  With  many  of  the  war- 
Ofiented  programs  in  the  first  stages  of  conversion,  he  had  ready  a  tenta- 
tive plan  for  "a  permanent  scheme  of  nirganiMti^  for  the  CouncQ**  just 
seven  weeks  after  the  Armistice.  The  plan  was  presented  at  a  meeting  of 
the  Council  of  the  Academy  on  December  30.  1918.  to  which  John  C. 
Mcrriam,  the  Chairman-elect  of  the  Research  Council,  had  been 
invited.  With  minor  modifications,  the  reorganization  was  formally 
adopted  by  the  Council  of  the  Academy  and  by  its  counterpart,  the 
Executive  Board  of  the  Research  Council,  on  February  11,  1919." 
The  object  of  the  reorganization,  said  Hale,  was  to  render  die 

"  H/A^Awmal  Report  for  1922,  pp.  4-6,  10:  1923.  p.  10;  "Minutes  of  the  Academy," 
November  igsi.  pp.  1 17-128;  "Minutes  of  the  Council,"'  April  1911.  p.  115;  C  D. 
Walcoa  in  Science  54  Mii-629  (Lkcembcr  23.  1921). 

*'  On  the  apportionmenbt  request,  see  nas,  Aimual  Report  for  /929-29,  pp.  ti-ts,  and 

E.  V.  Huntington  in  Science  69:471-473  (May  3.  igag). 

'*  The  "Constitution"  of  the  Research  Coiinci!  submitted  to  the  Academy  in  late  1918 
was  revised  as  "Articles  of  Organization"  and  adopted  on  February  11.  igig  ("Minutes 
of  die  Coundi."  DeoenAer  50.  1918,  p.  415;  January  15,  1919,  p.  426;  wa,Ammmt 
R^mtfirWS,  pp.  61-69, 109-iis).  For  in  initial  asneodment,  weeAmwtitUfmtftr 
1919,  pp.  9S-S4*  i«7-«»o. 
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John  Campbell  Mcrrtam. 
Chairman  of  the  National  Re- 
search Council,  1918-1919. 
and  Chairman  of  the  National 
Research  Council  Executive 
Board,  19s  1-1983  (From  the 
archives  of  the  Academy). 


Research  Council  "an  effective  federation  of  the  leading  research 
agencies  of  the  country,"  its  purpose 

to  promote  research  in  the  mathematical,  physical,  and  biological  sciences, 
and  in  the  application  of  these  sciences  to  engineering,  agriculture,  medicine, 
and  other  useful  arts,  with  the  object  of  increasing  knowledge,  of  strengthen- 
ing the  national  defense,  and  of  contributing  in  other  ways  to  the  public 
welfare,  as  expressed  in  the  Executive  Order  of  May  11,  1918.'* 

The  Research  Council  had  been  closely  associated  with  the  federal 
government  during  the  war,  but  the  bond  was  relaxed  in  the  new 
organization  in  June  when,  as  Hale  said, 

the  National  Research  Council  fsassed  out  from  under  its  more  direct  rela- 
tions to  the  National  Government  through  the  Council  of  National  De- 
fense. .  .  .  I  All  is]  in  the  way  of  a  speedy  settlement,  and  we  may  look  forward 

'*  NAS,  Armuat  Report  for  1 918.  pp.  63,  109. 

As  Millikan  said  in  hii  Autobiography  (New  York:  Prentice-Hall.  1950),  p.  187:  "For 
the  first  month  after  the  close  of  the  war  ...  all  of  us  at  16th  and  L  Streets  were  very 
busy .  .  .  setting  up  the  expanded  organization,  not  the  expanded  activities,  of  the 
National  Research  Council  for  its  peacetime  job  of  promoting  and  stimulating,  but 
definitely  itself  not  doing,  scientific  work  throughout  the  United  States." 
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to  an  early  conclusion  of  all  our  more  direct  resp<)nsil)iluu's  to  the  (iovrrn- 
ment.  Through  the  GovernineiU  division,  however,  as  well  as  through  the 
division  of  foreign  relations ...  we  shall  continue  our  contacts  with  the 
Government . . 

Under  Acting  Chairman  John  C.  Merriani;'"  Secretary  Vernon 
Kellogg:  with  Vice-Chairmen  Charles  D.  Walcott,  Gano  Dunn»  and 
Robert  A.  MUlikan;  Treasurer  Frederick  L.  Ransome  of  the  Geologi- 
cal Survey  (who  as  Treasurer  of  the  Academy  vm  ex  officio  Treasurer 
of  the  Research  Goundl);  and  Assistant  Secretary  Alfred  D.  Flinn. 
also  Secretary  of  the  Engineering  Foundation  in  New  York,  Hale 
reorganized  the  Research  Council  into  two  divisional  groups: 

Divisions  of  General  Relations 

Govemmenl  Relations  (C.  D.  Wakott) 

Division  of  Foreign  Relations  (G.  K.  Hale) 

Division  of  States  Relations  (J.  C.  Men  lani) 

Division  of  F.diicational  Relations  (V.  Kellogg) 

Division  of  Research  Extension  (J.Johnston) 

Research  Information  Service  (R.  M.  Yerkes) 
Divisions  of  Sdenee  and  Technology 

Division  of  Physical  Sciences  (C  E.  MendenhaD) 

Division  of  Engineering  (H.  M.  Howe) 

Dhriskm  of  Chemistry  and  Chemical  Technology  (W.  D.  Bancroft) 

**NAS.  Anmial  Rtportfar  1919.  pp.  65.  75:  A.  Hunter  Dupree,  Scvwsp  in  the  Federal 
Gevenment  :  A  History  if  PtUem  mid  AduiHu  to  1940  (Cambridge:  The  Belluwp  Pkess  of 

Hanard  University  Press.  1957).  pp  328-329. 

The  severance  may  have  been  eased  when  in  the  spring  of  1919  the  cnd,  under  a  new 
Director,  was  rumored  to  be  planning  a  Research  Board  similar  in  intent  to  the 
Natwnal  Reaeardi  Coundl.  It  did  not  malerialiie  (Hale  to  Jamet  R.  Angdl,  Augmt  19, 

1919  (nas  Archives:  Legal  Matters.  Opinion  re  nrc-cnd  Rdalionship)].  With  the  cime 
of  fistal  year  191 8-1  gig.  cnd  funds  from  the  President's  Funds  for  nrc  activities  lapsed 
and  the  wartime  relationship  ceased  ("Minutes  of  the  Council,"  November  9,  1919.  pp> 
480-481;  IIAa,i4lHWa/  Report  for  1919,  p.  65). 

'•As  early  as  May  1918,  Hale,  to  conserve  his  limited  strength,  had  turned  over  the 
chairmanship  of  nrc  to  Nnves  When  Noves's  work  called  him  awav  in  July.  Merriam 
became  Acting  Chairman,  then  Chairman,  until  the  appointment  m  July  1919  of  James 
R.  Angell,  on  leave  of  abience  from  the  Univernty  of  Chicago.  A  year  bter.  upon 
Angeirt  aceepcanoe  of  die  pmideiiqr  of  die  Cam^w  CdrporMkm.  H.  A.  Bnmstead 
became  Chairman.  Following  Bumstead's  sudden  death  in  December  1920.  Walcoft 
assumed  the  newly  created  position  of  Chairman  of  the  Executive  Board  See  The 
Aulotnography  of  Robert  A.  MUUkan,  pp.  169,  184.  188-189;  nas  Archives:  ukg:  nrc: 
OCfioets:  Chairnien:  Terms:  Exoerptt  from  Minutes:  1916-1919;  nM^AmmdReprntfai' 
1921,    18.  For  the  mooenion  of  mc  Chairmen,  lee  Appendix  C. 


I 
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Difwon  of  Geology  and  Geography  (£.  B.  Mathews) 
Diviakm  of  Medical  Sdences  (H.  A.  Chriitiaii) 
Diviakm  of  Biology  and  Agriculture  (C.  E.  McQung) 
Divisioii  of  Anthropology  and  Psychology  (W.  V.  Bin^iam) 

The  ^vities  of  the  supporting  structure  of  this  oi|pnization,  oriented 
around  the  scientific  diadpUnes,  engaged  well  over  250  people.  It  came 
under  an  Executive  Board  consisting  of  the  officers  of  the  Research 
Council,  the  President  and  Home  Secretary  of  the  Academy,  the 
President  of  the  aaas,  the  Chairmen  and  Vice-Chairmen  of  the 
Divisions  of  Science  and  Technology,  the  Chairmen  of  the  Divisions 
of  General  Relations,  and  a  number  of  membcrs-at-largc." 

Such  an  organization  of  science  and  scientists  would  have  been 
unthinkable  before  World  War  I,  but  the  phenomena,  new  to  this 
nation,  of  mass  mobllizadon*  mass  production,  and  unparalleled 
technological  innovation  had  also  introduced  new  concepts  in  the 
world  of  science.  These  included  the  beginning  of  large-scale 
cooperative  research,  scientific  investigation  of  a  new  order  of  mag- 
nitude, and  the  rise  of  the  scientist-administrator.  The  National 
Research  Council  became  the  focal  point  of  the  new  conception  of 
organized  science.  Its  membership  was  nominated  by  approximately 
forty  of  the  great  national  scientific  societies,  independent  of  federal 
support  or  supervision." 

In  tfie  last  months  of  the  war.  two  elements  in  the  Research  Council, 
the  Division  of  Industrial  Relations  and  the  Research  Information 
Service,  underwent,  as  Millikan  said  of  the  latter,  "an  evolution  of 
function."  Spokesmen  for  industry  were  concerned  that  the  Division 
of  Industrial  Relations  might  consider  problems  of  the  economics  and 

"  The  Articles  of  Organization  of  the  p<Tmanent  Research  Council,  as  formally 
adopted  by  the  Council  of  the  Academy  on  February  1 1,  1919,  appear  in  nas.  Annual 
Report  for  1918,  pp.  109-1  is;  its  detailed  structure  in  Annual  Report  Jot  19 19,  pp. 
104-117. 

"James  R.  Angell  in  Robert  M.  Yerkes  (ed.).  TkeNem  WM  ofSdemii  tU Dwdopmnt 
during  the  War  (New  York:  Centurv  Co..  1920),  pp.  4i7-4>9- 

"  The  organization  of  research"  after  the  war,  particularly  as  exemplified  m  the 
Reieaich  Councfl,  %nn  the  title  of  at  least  three  artides  by  Academy  memben  mndiiii  a 
year:  a  much-reprinted  one  by  James  R.  Angell  in  Sden^  MmMf  lIM-42  (Jttly 
1920).  one  by  Henrv  P.  Arnishv  in  Snrnre  5/:83-36  (January  9,  1980),  and  thai  by 
William  Morton  Wheeler  in  Scieme  5i: 33-67  (January  ai,  1921). 

For  Academy  member  Catteil's  lomewhat  luicharicable  view  of  Hale's  effortt  00 
behalf  of  sdeoce  and  the  Academy,  see  "Iht  Offwimaiiwi  of  Scieiitific  Iilen,**ScMiilifk 
Monthly  7^:56^578  (192s):  Nathan  Reingold,  "National  Aspirations  and  Local  Pur- 
poses." TramacHtms  ef  the  Kmuos  Academy  efSeuM*  7i:235-246  (FaB  1968).  See  also 
Chapter  7.  note  31. 
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{personnel  of  industry  as  within  its  sphere,  and  particularly  that  it 
might  conflict  with  Engineering  Division  concerns  with  industrial 
research.  They  were  reassured  only  when  Industrial  Relations  was 
renamed  the  Research  Extension  Division  and  its  activities  limited  to 
promodiig  the  general  interests  of  the  scientific  and  technical  divi^ 
sioDS  of  the  Research  Coundl  in  industry.  Five  years  later  it  was 
merged  with  the  Engineering  Division.** 

The  Research  Information  Service,  Hale's  ''pioiieer  corps  of  the 
Council,"  was  intended  **to  continue  and  develop  the  useful  service 
which  it  rendered  during  the  war."  That  service,  however,  had  been 
radically  altered  some  months  before.*"  Begun  as  a  vehicle  for  the 
exchange  of  scientific  information  through  diplomatic  channels  with 
the  counterparts  of  the  Research  Council  abroad,  soon  after  the  war  it 
had  become  instead  a  "national  center  of  information  concerning 
American  research  work  and  research  workers,"  engaged  in  prepar- 
ing a  series  of  comprehensive  card  catalogs  of  research  labt)ratories  in 
this  country,  of  current  investigations,  research  personnel,  sources  of 
research  information,  scientific  and  technical  sodedes,  and  of  data  in 
the  foreign  reports  it  received.  But  as  Millikan  said  later,  the  "attempt 
to  keep  American  industrial  and  research  groups  informed  as  to  the 
research  personnel  of  the  country  and  the  status  of  research  de- 
velopments . . .  was  found  so  giandlose  and  difficult  an  undertaking 
that  it  was  abandoned  after  perhaps  the  fifth  yeai^  for  a  more  limited 
role." 

Lesser  reorganization  took  place  in  the  other  divisions  of  the 
Research  Council.  The  Government  Relations  Division  was  reor- 
ganized in  1919  and  shortly  after  renamed  the  Division  of  Federal 
Relations.  Walcott  was  Chairman  of  the  division  during  its  first  eight 
years.  Its  membership  of  forty-one  included  representatives  of 
bureaus  and  branches  of  ten  government  deparunenis,  all  designated 

**  MAS.  ifimiMf        fmr  IMt  pp.  74-75,  80;  1923-24,  p.  i8i  and  note;  Junes  R. 

Angel!  in  Ycrkcs,  The  New  World  ^ Science,  pp.  427-4x9;  Millikan  10  I.  B.  Cohen,  n.d., 
in  Cohen's  "American  Phyikaaa  at  War,**  Awmkan  Jomnal  of  Pkysks  ii  :5S9n  (Auguic 

»945)- 

"  ntiM^Ammd  Report  for  1918,  p.  41. 

"The  tfork  of  the  Reiearch  Information  Service  continued  without  interruption  and 
without  important  change?  until  the  end  of  the  flscal  year  when  the  foreign  «iervice  had 
10  be  discontinued  because  no  further  funds  had  been  provided  for  it"  [nrc,  "Report 
for  1918-1919.  madetodieCoiuidlof  ftedonal  Defente,"  p.  14  (nas  Archives:  om: 
tmc:  Reporti:  Annual  Reports  to  gnd)]. 

SM,  Annual  Rrport  for  1919.  pp.  74.  83-85;  7920.  pp.  59-63;  Angcll  in  Yeiibes,7V 
New  Worid  of  Scterue,  pp.  4a9-434>  Miiiikan  to  1.  B.  Cohen,  died  above. 
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James  Robnd  Angell,  Chair- 
man of  the  National  Research 
Council,  1919-1920  (Photo- 
graph courtesy  National 
Broadcasting  Company). 


by  the  President  of  the  United  States  ufKjn  the  recommendation  of 
the  President  of  the  Academy,  in  accordance  with  the  Executive 
Order."  Although  it  made  a  survey  of  the  scientific  bureaus  in  the 
government,  prepared  a  report  in  1921  on  a  federal  policy  for 
research,  held  annual  discussions  of  problems  arising  from  the  nature 
and  scof>e  of  government  scientific  work,  and  participated  in  the 
preparation  of  several  surveys  of  government  research,  the  Division 
of  Federal  Relations  in  that  prosperous  decade  accomplished  little  of 
its  promise  of  ensuring  closer  relations  between  science  and  govern- 
ment." 

NAS,  Annual  Report  for  1920.  pp.  34.  50-51 ,  86-88. 
**  "Consolidated  Refx>rt  Upon  the  Activities  of  the  National  Research  Council  1919  to 
1932"  (269-page  mimeograph  report  in  nas  Archives),  pp.  45-47;  nas  Archives: 
FEDERAL  Relations:  Meetings:  1919-1928:  and  federal  Relations:  General:  1919-1939. 

"Tliis  division  was  to  be  an  advisory  body,  more  or  less  coordinating  the  course  of 
science  throughout  the  Federal  Government.  It  is  perhaps  the  closest  approach  that  the 
United  Sutes  has  ever  had  to  a  department  of  science. . .  .  Unfortunately  Walcott's 
attempt  to  organize  this  large  and  unwieldy  group  was  unsuccessful ..."  [Yochelson  in 
NAS,  Biographicai  Memoirs  59:508  (1967)]. 

The  Executive  Board  of  the  Research  Council,  finding  itself  unable  to  effect  any 
significant  degree  of  cooperation  between  American  science  and  the  highly  autono- 
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NRC  Policy,  Procedures,  and  Relation  to  the  Academy 

By  the  end  of  igig  some  eighty  committees  had  been  launched,  the 
greatest  numbers  in  the  Divisions  of  Physical  Sdences»  Engineering, 
Medical  Sciences,  and  Anthropology  and  Psychology.  To  house  their 
administrative  aaivities,  the  Research  Council  in  mid-year  moved  to 
larger  quarters  at  Sixteenth  and  M  Streets  and,  continuing  to  expand, 
made  plans  for  still  another  move  in  i  gzo."  These  were  the  last  ot  the 
temporary  quarters,  for  on  March  28,  1919.  the  Carnegie  Corpora- 
tion announced  its  gift  of  $5  million  to  provide  a  building  for  the 
Academy-Reseaich  Council  and  an  endowment  for  the  permanent 
support  of  the  Research  Council. 

The  unprecedented  responsibilities  this  endowment  laid  upon  the 
Academy  required  an  authoriutive  determination  of  the  precise  legal 
nature  of  the  rehtionship  between  the  Academy  and  the  Research 
Council.  Hale  had  said  the  Research  Council  was  a  **Gommittee  of  the 
Academy";  Millikan  variously  called  it  **a  committee,**  '*an  adjunct,** 
and  '*a  permanent  subcommittee**  of  the  Academy.*'  Now,  with  need 
for  clarification, Walcott,  after  consulting  with  the  legal  counsel  of  the 
Academy,  presented  the  question,  through  President  Woodrow  Wil- 
son, to  the  U.S.  Attorney  General. 

Three  months  later,  the  Attorney  General  declared 

that  the  Natiomd  Research  Council  constitutes  an  agency  of  the  National 
Academy  of  Sdences  fw  the  purposes  and  with  the  powers  expressed  in  the 
paper  entitled  **Organization  of  the  National  Research  Coundl,**  adopted 
February  11,  1919. 

The  decision  meant  that  contracts  proposed  by  the  Research  Couih 
dl  became  binding  upon  the  Academy  only  upon  Academy  approval 
of  them.*  As  Academy-Research  Coundl  Treasurer  Ransome  observed. 


mottt  goveromem  bureaus,  or  to  provide  counsel  in  coordinating  the  scientiPic  activiuei 

of  the  government,  terminafrd  the  Division  of  Federal  Relations  in  191^8  and  reas- 
signed its  members  to  the  scieiuitii  and  technical  divisions  of  the  Council  (has.  Annual 
Report  for  1937-38,  pp.  28-29;        Archives:  federal.  Rdaiions:  End  of  Division: 

>9S8-i959)- 

**HMtAnmial  Report  for  1919.  p.  75;  1920,  pp.  39-40. 

In  1920  the  Resean  h  Council  moved  f  rom  its  Sixteenth  Street  address  (the  site  of  the 
present  National  Education  Association  building)  to  the  Charles  Francis  Adams  house 
«  Seventeenth  and  MmadiuNtts  Avenue  TMinutci  of  tlie  Coundl,'*  November  15. 
i9*o>  P-  5S:  NAS  Archives:  real  Eitiie:  Buiidii^  nkc:  Lilting:  1916-1919). 
*»  See  Chapter  8,  pp  221-222  and  note  87. 

**  Memorandum  of  legal  counsel  Nathaniel  Wilson  to  Angell.  October  13,  1919; 
Walcott  to  President  Wilson,  October  18.  1919;  Attorney  General  to  Plciidem  Wyson. 
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Henry  Andrews  Bumstead. 
Chairman  of  the  National  Re- 
search Council,  July- 
December.  1920  (Photograph 
courtesy  Sterling  Memorial  Li* 
brary,  Yale  University). 


following  President  Walcoll's  presentation  of  the  legal  opinion  at  a  meet- 
ing of  the  Council  in  November  1919, 

the  trea.surer  has  interpreted  his  duties  under  the  decision  that  the  National 
Research  Council  is  an  organic  part  or  department  of  the  National  Academy 
of  Sciences,  and  that  there  is  but  one  legal  entity,  the  corporation  known  as 
the  National  Academy  of  Sciences." 


January  27.  1920  (nas  Archives:  legal  Matters:  Opinion  re  nrc-nas  Relationship: 
Wilson  N  8c  Attorney  General:  1919-192 1):  "Minutes  of  the  Council,"  November  1919, 
p.  481;  December  1919,  p.  507.  Attorney  General's  opinion  in  nas,  Annual  Report  for 
1920,  pp.  20-24. 

The  organization  adopted  in  February  1919  appears  in  nas.  Annual  Report  for  1918, 
pp.  lot^i  12. 

Ransome  in  nas.  Annual  Report  for  1919.  pp.  131-132. 

As  Vernon  Kellogg  interpreted  the  decision  in  the  Annual  Report  for  1920  (p.  37)  and 
repeated  in  1922  (p.  24):  "the  National  Research  Council  was  recognized  as  a  special 
agency  of  the  National  Academy  of  Sciences  for  the  accomplishment  of  certain 
particular  purposes.  .  .  .  But  the  Council  has  its  own  officers  and  membership  and 
determines,  under  the  general  provisions  of  its  founding  by  the  Academy,  its  own 
policies  and  activities." 

This  statement  appeared  for  the  last  time  in  the  Annual  Report  for  1931-32,  pp. 

32-33 
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Vernon  Lyman  Kellogg,  Per- 
manent Secretary  of  the  Na- 
tional Research  Council. 
1980-1931  (From  the  archives 
of  the  Academy). 


The  Annual  Report  of  the  Research  Council  for  1920,  prepared  by 
its  Permanent  Secretary  Vernon  Kellogg,"  described  the  Council  as 

a  cooperative  organization  of  the  scientific  men  of  America,  including  also  a 
representation  of  men  of  affairs  and  business  men  interested  in  industry  and 
engineering  and  in  the  fundamental  or  "pure"  science  on  which  the  "applied" 
science  used  in  these  activities  depends.  .  .  . 

It  was  "an  organization  controlled  by  its  own  membership  and  sup- 
ported by  other  than  Government  aid  ...  its  essential  pur- 
pose .  .  .  the  promotion  of  research  in  the  physical  and  biological 
sciences  and  the  encouragement  of  the  application  and  dissemination 
of  scientific  knowledge  for  the  benefit  of  the  Nation."" 

**  Kellogg,  Chairman  of  the  nrc  Division  of  Agriculture  during  the  war,  left  Stanford  in 
1919,  where  he  was  Professor  of  Entomology,  to  serve  for  more  than  a  decade  as 
Permanent  Secretary  of  the  nrc  and,  at  the  same  time,  head  of  the  Division  of 
Educational  Relations.  The  only  "permanent  secretary"  of  the  Research  Council — a  title 
and  position  apparently  borrowed  from  the  Academie  des  Sciences — Kellogg  became 
Secretary  Emeritus  upon  his  retirement  in  1931.  The  Research  Council  owed  much  of 
its  success  to  his  intense  and  sustained  activities  on  its  behalf  (nas.  Annual  Report  for 
1931-32,  p.  34). 

»•  SAS,  Annual  Report  for  1920.  pp.  34-35.  Cf.  Kellogg  in  1925-26.  p.  52:  "The  council  is 
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Said  Kellogg,  in  further  clarification, 

The  ooiiiidl  it  neither  a  large  operating  sdoitific  bboratory  nor  a  repontory 
oflarge  funds  to  be  given  away  to  scattered  sdentifM:  workers  or  institutions. 
It  b  rather  an  organization ...  to  help  brii^  together  scattered  work  and 
workers  and  to  assist  in  coordinating  in  some  measure  scientific  attack  in 
America  on  large  problems  in  any  and  all  lines  of  scientific  activity.  .  .  .  [and  it 
in  no  way  intends]  to  duplicate  or  in  the  slightest  way  interfere  with  work 
already  under  way.  .  . 

The  Research  Council's  Committee  on  Geneial  Policy  liad  debated 
whether  "to  foster  and  stimulate  scientiflc  research  by  the  accumula- 
tion of  a  large  endowment,"  or  to  act  "as  an  agency  for  the  exercise  of 
the  maximum  stimulation  of  research  men  anr!  research  agencies 
...capable  of  carrying  on  valuable  investigations,  and  assist  them 
in  "seeking  special  funds  from  other  sources  .  .  .  whenever  .  .  .  neces- 
sary," reserving  its  own  resources  tor  its  administrative  machinery. 
The  committee  adopted  the  latter  course." 

Projects  reqinring  financial  support  were  to  be  submitted  Ibr  ap- 
proval to  the  chairman  of  the  division  proposing  them,  with  a  state- 
ment of  the  necessary  funds  and  probable  sources,  and  then  to  a 
Project  Committee  of  the  Research  Council,  comprising  the  Chair- 
man, the  Secretary,  and  Treasurer.  The  Project  Committee  might 
approve,  disapprove,  or  request  that  a  project  be  held  in  abeyance. 
Appeal  in  the  latter  instance  could  be  made  to  the  Executive  Board  of 
the  Research  Council  at  its  monthly  meeting." 

The  principal  efforts  of  the  Research  Council  were  to  be  carried  out 
by  the  establishment  of  division  committees.  Besides  its  general  ad- 
ministration of  that  work  through  its  Policy  and  Project  Comnmiees, 
the  Research  Council  was  to  seek  to  promote  research  in  industry 
where  it  did  not  presently  exist  and  to  persuade  industries  with 


an  organi/auon  primarily  devoted  to  the  promotion  and  cooperative  coordination  of 
sdendfic  reseanh  nther  than  co  the  acbnl  oooduct  of  roeiirdi  under  ks  direcikw, 
addifwgh  k  kat  not  beritated  to  assume  the  responribifiiy  of  canynig  on  a  niinriwr  of 

knportant  spcciflc  projects  of  investigation." 

**HAS,AimmlR€portfor  1920,  p.  35.  recapitulated  in  1922.  pp.  88-24;  G.  £.  Hale.  "The 
Naiiaoal  Imporianoe  of  Sdence  and  Industrial  Researdi:  The  Purpoie  of  the  National 
KcMarcfa  Coundi."  HMcBuUtHn  i:l-7  (October  1919). 
n»M,  Annual  Report  for  1919,  pp.  70.  72. 

The  only  other  reports  of  the  committee  in  that  decade  are  in  nas  Archives:  ex  Bd: 
Committee  on  Policy,  1983,  19S8. 
"  MAS,  Ammmd  RtptH  fvr  191%  pp.  71-71. 

For  some  of  the  problems  of  the  Project  Committee  with  exuberant  diaiimeu,  see 
KcUogg  to  £.  W.  Moore,  May  s8, 19BI  (nas  Archives:  oac:  Pkilicy). 
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research  laboratories  to  support  pure  science  in  the  universities.  The 
administration  of  the  research  fellowships  of  the  Research  Council,  its 
publications,  preparation  of  bibliographies  and  abstracts  of  scientific 
literature,  its  dissemination  of  information  on  current  research  work 
in  the  universities  and  in  industry,  and  similar  concerns  were  to  be 
important  adjuncts  to  its  primary  efforts.** 

The  operation  of  the  postwar  Research  Council  was  largely  under 
the  direction  of  members  of  the  Academy.  They  comprised  seven  of 
its  eif^t  ofHcers,  headed  twelve  of  its  thirteen  divisions,  and  predom- 
inated in  every  executive  committee  of  the  divisions.  Indeed,  many  of 
the  Academy  members,  particularly  the  younger  members,  were 
officers  in  four,  five,  or  more  elements  of  the  Research  Council. 

By  then  the  membership  of  the  Research  Council  itself  was  287.  Its 
committee  members  numbered  1.136.  representing  the  Kxecutive 
Board  and  their  twenty-one  administrative  and  technical  committees, 
the  officers  of  the  thirteen  divisions,  and  tfie  members  of  well  over 
eighty  working  committees  in  the  divisions.^  The  Carnegie  Corpora- 
tion made  possible  the  great  range  of  oommictee  activities  bunched  in 
those  first  years.  Prior  to  its  grant  of  the  permanent  endowment,  it 
provided  $100,000  for  operating  expenses  for  fiscal  year  1918-1919, 
$100,000  for  1980,  $170,000  for  1991,  and  $185^000  for  19SS.  A 
number  of  smaller  amounts  were  also  available  from  other  sources.** 


Activities  of  the  Research  Council 

rhe  most  significant  sum  available  to  the  Research  (Council  was  the 
resean  h  fellowship  f  und  in  physics  and  chemistry  in  the  amount  of 
$500,000  that  the  Rockefeller  Foundation  appropriated  for  that 
purpose  on  April  9,  1919."  I  hree  years  later,  in  1922,  the  Rockefeller 

"  HM^AnniuU  Report jor  1 920,  p.  36. 

**DMa  from  was  Ardiives:  o«c:  mc:  Memben:  Gcographkad  Dinrilwition:  igto- 
igti.  Foriiu  fir  St  complete  pottunr  raMer  of  ofikert,  mcmbert,  and  comnincei,  we 

HAS,  Annual  Htporl  for  1919.  pp  104-186. 

■•nas,  Annual  Report  for  1918.  pp.  6i-6«;  1919,  pp.  66-69:  1920,  pp.  37-39;  1922, 
pp.  a5-s6. 

In  1910  die  Council  of  the  Academy  reconrniendcddumging  the  official  year  of  the 
Academy  from  tfie  calendar  to  the  fiscal  vear  recently  adopted  bv  the  federal  govern- 
ment (nas.  Annual  Rrport  for  1920.  p.  19;  1921,  pp.  1-2).  The  first  fucal  annual  report 
did  not  appear,  however,  until  that  tor  1923-1984. 
**  WAS.  Amtmi  fUportfor  1919,  p.  67. 

Shortly  after  amiounoement  of  the  fellowship  fund  in  March  1 9 1 9.  Whitman  Cross, 
Academy  Treasurer  linoe  1911,  ashed  to  step  domu  and  F.  L.  Ranaome  of  the 
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Foundation  and  the  Rockefeller-endowed  General  Education  Board 
provided  a  second  fund  of  $500,000  for  feUowships  in  medidne.  By 
June  1928,  with  the  addition  of  a  $17,500  grant  from  interested 
industrial  firms  for  fellowships  in  industrial  chemistry  as  applied  to 
agriculture,  the  Research  Council  was  administering  eighteen  fellow- 
ships in  physics,  twenty-eight  in  chemistry,  and  thirteen  in  medidne." 
Additional  feUowships  became  available  a  year  later. 

"Perhaps  the  most  outstanding  undertaking  of  the  Research  Coun- 
cil during  the  past  year,"  Vernon  Kellogg  wrote  in  1923.  was  the 
establishment  of  new  postdoctoral  fellowships  in  the  biological 
sciences,  including  zoology,  botanv,  general  physiology,  anthropolo- 
gy, and  psychology,  with  a  new  Rockefeller  Foundation  grant  of 
$325.tK)o  to  be  expended  in  the  years  1923-1928.  Together  with  the 
earlier  funds  for  physics  and  chemistry  and  those  for  the  medical 
sciences,  the  Research  Council  at  that  time  administered  fellowship 
funds  totaling  $1,325,000. 

A  year  later  the  Foundation  made  available  an  additional  sum  of 
$695,000  for  continued  support  of  the  physics  and  chemistry  fellow- 
ships and  for  new  fellows  in  mathematics.  By  1996  the  funds,  ad- 
mimstered  by  three  special  Research  Council  boards,  amounted  to 
more  than  $2  million,  supporting  almost  150  research  fellows.  Before 
the  end  of  the  decade  their  numbers  were  further  increased  by 
fellows  in  agriculture  and  forestry. 

Sixty-two  of  the  early  fellows  were  subsequently  elected  to  the 
Academy,  among  them  Nobel  Prize  winners  Arthur  H.  Comptnn  and 
Ernest  O.  Ixiurrence  in  physics  and  Wendell  M.  Stanley  in  biology.  A 
decade  after  the  beginning  of  the  program,  it  was  agrt  t  cl  "that  had 
the  Council  .  .  .  done  nothing  else  but  support  the  sc  heme  of  fellow- 
ships it  would  have  served  its  purpose  entirely."  By  mid-century, 
National  Research  Council  fellows  were  prominent  among  the  sden- 
tists  rabing  the  United  States  from  a  third-rate  position  to  world 
leadership  in  physics,  chemistry,  biology,  and  medidne.** 

Geological  Survey  became  (he  Atadt-mv -Rcsfarch  Council  l  it-asnrcr.  assisted  by 
J.  Herbert  J.  Yule,  engaged  thai  July  as  bursar  and  accountant  {Annual  Report  Jar  1919, 
pp.  27.  131). 

**  MAS.  AmnuU  Report  for  1919,  pp.  67. 116-117;         PP-  S^.  107-108.  et  My. 

»•  NAS.  Annual  Report  for  1923-24,  pp.  69-70:  1924-25,  pp.  59-60;  "Minutes."  nrc 
Committee  on  Policies.  April  84.  1932.  p-  84  (nas  Archives:  org:  nas:  Reorganization); 
Myron  J.  Rand,  "The  National  Research  FeUowships."  Sciientiftc  American  73:71-80 
(Angmt  1951). 

For  the  import  of  thow  mc  feltowships.  see  Stanley  Cohen.  "The  ScientiHc  Eiiab« 
Kshment  and  the  Transmivsion  of  Quantum  Mechanics  to  the  United  States,  1919-* 
\^%"  Awuruan  Hutorual  Revtew  76:442-466  (April  1971). 

(pgmtimti  mutimf) 
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By  1924.  the  eighth  year  since  the  establish  nun  t  ol  the  National 
Research  Council  and  the  fifth  since  its  postwar  reorganization,  there 
were  156  working  committees,  a  number  of  them  maintaining  dose 
asaociation  with  samOar  committees  abroad  through  the  Intenntioiial 
Research  Coundl.**  A  few  of  the  eariy  committees  are  noted  here  for 
the  interest  of  their  subject  matter,  their  longevity,  or  as  representa- 
tive of  the  worlt  of  the  Research  Goundl. 

As  early  as  August  1918,  three  months  before  the  end  of  the  war, 
the  Research  Council  set  up  a  provisional  Committee  on  Reconstruc- 
tion Problems  under  Vernon  Kellogg.  Its  preliminary  survey  revealed 
that,  as  a  consequence  of  the  poor  usage  and  exhaustion  of  resources 
in  the  war  years,  food,  transportation,  power,  forests,  and  sewage  and 
waste  disf)osai  were  all  in  need  of  immediate  investigation  on  a 
national  scale.*"  These  basic  problems  were  recurring  ones  for  the 
Research  Council  in  the  years  to  come. 

Both  Herbert  Hoover's  Food  Administration  and  Kellogg's  report, 
"The  Food  Problem,"  in  The  New  World  of  Science  saw  "food  supply  the 
basal  problem  of  dvilliation,**  leading  the  Research  Gouncfl's  D^iision 
of  Biology  and  Agriculture  shorUy  after  its  organization  in  April  1919 
to  set  up  its  Committee  on  Food  and  Nutrition  to  investigate  funda- 
mental problems  in  those  fields.  With  funds  provided  by  the  food 
industry,  the  committee  supported  investigations  of  the  nutrient 
requirements  and  growth  curves  of  animals,  microbial  contamination 
of  packaged  foods,  and  the  relation  of  nutrition  to  fertility.**  Much 
effort  also  went  into  planning  for  a  national  institute  of  nutrition  for 
the  study  of  both  the  physiological  aspects  of  nutrition  and  the  related 
problems  of  the  economy  of  food  production,  distribution,  and  con- 


For  an  accounting  of  over  $6  million  oqwnded  by  the  RcMaidi  Council  bet%veen 

1919  and  1930,  more  than  half  that  sum  on  fellowship  grants,  see  nas  Archives: 
hnance:  Funds:  Appropriations  for  nrc  Activities:  1917-1983,  1919-1930,  1919- 
»94»- 

Memorandttn,  KcBogg  to  Dunn.  April  4,  igas,  p,  7  (has  Arcfahca:  one:  nmct 

Activities:  1916-1925:  Summary),  reported  sgi  members  in  the  Research  Council  with 
48  representing  the  offkm,  executive  board,  and  dtviiion  chairmen,  the  remainder  in 
the  eleven  divisions. 

^NAS,  ilwNMl  Report  for  1918,  pp.  &f~9%;  I9i9,  p.  101  •  MAS  AiiJiivcs:  flSHBaAii 

Relations:  Com  on  Reconstruction  Problenia:  1918. 

For  the  brief  conflict  of  interest  with  a  similar  committee  in  the  Council  of  National 
Defense,  see  nas  Archives:  cenckal  Relations:  Committee  on  Reconsuruction  Prob- 
kni:  1918. 

"  Vernon  Kellogg  in  Yeri(ea,7lh#Ariw  WeHitfSewue,  pp.  s65-t76;  HA»,AnmmdR^m 
far  1922.  p.  65;  1923,  p.  47:  1923-94,  p.  gs;  1924-25,  p.  91:  Scam  50:156-197 
(August  191^ 
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wmpifam.  PreemfMkm  of  the  latter  6eld  by  the  creation  of  a  food 
research  institute  at  Stanford  Univernty  in  1991,  and  the  rapid 
postwar  recovery  and  subsequent  years  of  abundance,  nuuie  it  impos- 
sible to  obtain  funds  for  an  institute  under  the  committee's  auspices.^ 
The  committee  was  discharged  in  igtS,  only  to  be  reconstituted  when 
the  shortages  of  World  War  II  gave  renewed  urgency  to  problems  of 
human  nutrition.^ 

Research  in  transportation  was  initiated  in  the  Division  of  Engineer- 
ing's Committee  on  Highway  Research  in  1919  to  assist  in  coordinat- 
ing a  program  of  research  begun  for  the  new  U.S.  Bureau  of  Public 
Roads.  A  year  later  new  committees  on  the  economic  theory  of 
highway  improvement  and  on  the  (  harader  and  use  of  road  materials 
led  to  the  organization  of  the  Research  Council's  Highway  Advisory 
Board.  By  1925,  with  five  more  committee  projects  activated,  ail  were 
put  under  a  reorganiied  Highway  Research  Board,  which  continues 
to  the  present.**  llie  year  1 925  also  saw  the  Division  of  Anthropology 
and  Pqrchology  set  up  a  Committee  on  the  Fsychology  of  the  Highway 
under  Knight  Dunlap;  the  most  memorable  of  its  many  studies  was  an 
enduring  profile  of  the  accident-prone  driver.*' 

Continuing  the  joint  relationship  effected  during  the  war,  members 
of  the  Academy,  the  Research  Council,  and  the  American  Association 
for  the  Advancement  of  Science  met  to  participate  in  a  national 

*  HUM  Archivet:  Uth'.  Com  on  Food  ic  Nutrition:  National  Imiituie  of  Nulriiion: 
PropoKd:  1911:  SofNcv  50:97-100*  S42-S44  (August-SqMember  1919):  iliA. 

55:209-210  (March  4.  1921). 

In  1928  members  of  the  committee  and  others  privately  organized  the  American 
Institute  of  Nutrition  for  the  purpose  of  publishing  a  journal,  the  Journal  ^  NutrtiUm. 
See  Haniec  Hodgei*  The  American  Initiiuie  of  Nutrition,''  Brnwrnomt  U:l,  4-5 
(Federation  of  American  Societies  for  Experimental  Biologf,  August-September 
1969) 

**  Although  the  lull  committee  was  discharged,  ill  Subcommittee  on  Animal  Nutrition 
was  given  cxnmunee  siatuf  and  enjoyed  a  long  and  ilhiatrious  career.  See  L.  C  Norrit, 
Histaij  of  the  ComumtUe  on  Animal  Nutrition  tf  the  Agricultural  Board  (Washington:  igBS). 
For  the  Food  and  Nutrition  Board  appointed  during  World  War  ii»  tee  Chapter  i6»  pp. 

528-529. 

HAi,Anmiat  Report/or  1919.  pp.  90-91;  1920.  p.  69;  1924-25,  pp.  76-77;  1925-26,  p. 
ao6:  UeatmdAaimi'.  A  Hklmy  ^UteHiffmafRmmrABmri,  1920^1970  (Wadiinglon: 

Nationad  Academy  of  Sciences,  1971).  143  pp. 

For  an  earlier  study  of  road  materials  by  a  Researc  h  C>>uncil  geologist  and  a  highway 
engineer,  in  preparation  for  heavy-duty  road  construction  along  the  coast  as  a  tiaiionai 
defeme  project,  tee  mas,  AntmtH  Report  for  1917,  pp.  50,  53,  61. 

*^MAS.Annual  Report  for  1924-25.  pp.  ij6-gy;Motor  VehicU  Traffic  Conditiomm  At  United 
States.  Pt.  VI,  The  Accident-Pronf  Driver,  75th  Cong.,  3rd  sess..  House  Doc  .46s.  1938; 
NAS  Archives:  Albr:  Committee  on  Psychology  of  Highway:  Activities:  Summary: 
1924-1939. 


Copyrighted  material 


26o  /  Penmama  Status  for  the  NRC;  New  Heme  for  the  Academy 

conservation  movement  that  arose  in  the  early  1920s.  The  food  crises 
in  Europe,  which  this  country  had  met  with  massive  relief  during  and 
after  the  war,  and  the  prodigal  waste  of  our  fuel,  mineral,  and  forest 
resources  in  supplying  Allied  and  American  armies,  had  demon- 
strated as  never  before  the  nation's  absolute  dependence  on  the 
products  of  the  land.  Impelled  by  ''the  direct  need  for  the  organiia- 
tion  of  systematic  studies  upon  the  fundamental  principles  which 
should  govern  the  consumpidon  [of  natural  resources],**  the  three 
separate  committees  on  the  Conservation  of  Natural  Resources  of  the 
Academy,  Coundl,  and  aaas,  under  their  joint  Chairman  John  C. 
Merriam,  met  in  April  1921  to  assist  in  the  formulation  of  public 
policy  and  to  coordinate  particularly  the  scientific  and  etlucational 
aspects  of  the  nationwide  activities  recentlv  initialed.  Even  though  the 
movement  succumbed  within  two  years,  as  interest  waned  with  the 
rapid  recovery  of  the  economy,  the  connnittees  and  elements  ot  a 
joint  Executive  Committee  remained  in  being  until  the  1930s.** 

Another  joint  effort  with  the  aaas  was  the  sponsorship  of  Science 
News  Service,  founded  in  1 920  by  the  California  newspaper  magnate, 
Edward  W.  Scripps,  and  its  publication.  Science  News  BuUetm  (later 
Sdenu  News)t  which  first  appenred  in  i^ti,  a  popular  journal  of 
science  that  the  Academy  had  discussed  %rith  the  aaas  for  almost  five 
years.*' 

Hale  became  the  Academy  representative  on  the  Science  News 
Service  board  of  trustees.  D.  T.  McDoupal  of  the  Carnegie  Institution 
for  the  AAAS,  and  Millikan  (later  Noyes)  tor  the  Research  Council. 
William  E.  Ritter.  zoologist,  of  the  St  ripps  Institution  of  Oceanog- 
raphy at  La  jolla  was  President  and  Treasurer  of  the  Service,  and 
Vernon  Kellogg  its  Vice-President.  The  periodical  had  two  highly 
effective  publicists  of  science — Edwin  E.  Slosson,  author  of  Cfwalive 
Chemistry  (1919)  and  recently  editor  of  ihe  independent,  as  Dhnector  of 
the  Service  (1921-1989),  and  Watson  Davis,  engineer-physidst  and 
science  editor  of  a  Washington  nenvspaper,  as  managing  editor  and 
later  Dhrector  (1921-1966).  Science  News  Service  was  launched  in 
Washington,  D.C.,  where  the  Research  Council  provided  space  in  its 


**  HM,  Annual  Report  for  1920.  pp.  20.  30:  1921,  pp  12-13.  '9:  1934-35.  p.  17.  Cf. 
Henrv  S.  Drinker.  "The  Need  of  Oniscrvaiion  of  Our  Vital  and  National  Rcsouroeiai 
Emphasized  by  the  Lessons  of  the  War,"  Sctente  49:27-i\  (January  10.  1919). 
^"Minutes  of  the  Coundl,"  November  igi6.  p.  842;  April  1918.  pp.  4S4-4S5* 
"Minuiet  of  the  Addemy,**  April  1919,  pp.  431. 479;  It  C.  Tobey.TV^aMnom  Utdogf 
cf  National  Sikiue:  1919^930  (ntishurgh:  Univenity  of  Pittsburgh  Pros,  1971). 
pp.6e-95. 
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rented  building  and  later  in  the  new  Academy  building.  Eventually  it 
moved  to  quarters  of  iu  own.^ 

The  first  true  ecological  study  in  the  Research  Councfl  was  pro- 
posed in  1920  by  Ellsworth  Huntington,  Yale  geographer,  environ- 
mentalist, and  Research  Council  representative  of  the  five-year-old 
Ecological  Society  of  America  in  the  Division  of  Biology  and  Agricul- 
ture. In  the  wake  of  postwar  interest  in  reconstruction  and  natural 
resources,  Huntington  urged  projects  for  the  conservation  of  natural 
areas  and  of  pastures  and  meadows,  and  a  year  later  "oceanog^phic 
studies,  and  ecological  study  of  the  air."*"  The  latter  project,  for  which 
support  was  obtained  from  industrial  and  insurance  groups,  led  10  his 
Committee  on  the  Relation  between  Atmosphere  and  Man,  a  joint 
effort  with  the  Division  of  Medical  Sciences,  in  a  study  of  the  relation 
of  the  air  in  factories  to  the  efficiency  of  wor  kt-t  s.  1  he  weather  and 
health  statistics  it  gathered  over  a  flve-year  period,  and  the  data 
relating  to  fiictory  workers*  output  and  atmospheric  conditions,  were 
innovative,  instructive,  and  useiful,  but  only  a  partial  answer!** 

Also  of  ecological  concern  in  postwar  reconstruction  planning  was 
the  Research  CouncU's  Committee  on  Sewage  Disposal,  '*an  important 
field**  for  research,  activated  in  the  Division  of  Chemistry  and  Chemi- 
cal Technolog)'  in  1919.  It  sought  sponsorship  for  three  years  before 
abandoning  its  plans  as  ^^impractical  under  existing  conditions."'^ 
Concern  in  1921  with  the  menace  to  health  and  to  aquatic  life  of  the 
discharge  of  oil  waste  in  navigable  waters,  and  the  health  hazard  to  all 
life  introduced  by  the  use  of  leaded  gasoline  for  automobiles  in  1924 

**  NAS,  Annual  Report  for  1920.  pp.  29-30,  43;  1922,  pp.  35-36;  Watson  Davis,  "The 
Rise  ut  Science  Undersunding,"  Samce  7(^^:239-246  (September  3,  1948);  NAB 
Ardiivet:  msr  Amic:  Sdenoe  Servioe:  igto-iggSw 
WAS,  Animal Ripmfar  i920.  p.  77:  1921,  p.  48. 

For  prrliminarv  reports  on  the  relation  of  the  air  to  hcahh,  and  proposals  to 
coordinate  that  work  with  "the  other  great  branch  oi  human  ecology"  then  under 
imcnigtion  by  the  Conmhtee  on  Food  and  Nutrkkm,  lee  mas  Aiduves:  bIu: 
Coaimittce  on  Annoiphere  and  Man:  Investigation  of  Relation  of  Air  lo  Hcsllh: 
Preliminar>  Report:  (liichiding  Hufiiington't  draft  proponl  for  a  mmmiltifr  00 
human  ecology). 

Huntington's  proposab  for  studies  (tf  pastura  and  meadowa  anridpatcd  the  Re> 
aearch  CoundTt  graidands  raaeareh  in  the  1990a.  See  Chapter  10.  pp.  891-894. 
**NAS  Archives:  b&a:  Committee  on  Atmosphere  and  Man:  1921-1938.  The  commit- 
tee's reports  included  "C'aiiscs  of  ("ifographical  Variations  in  the  Influen/a  Epidemic  in 
1918  in  U.S.  Cities"  (1923)  and  "  W  eather  and  Health:  Comparison  oi  Daily  Mortality  in 
New  York  City  with  Mean  Temperature.  Atmospheric  Humidity,  and  Inierdhimal 
Chanfes  of  Temperature"  ( 1 9-^8). 

For  a  reconsideration  of  the  problem  of  the  efPidenqr  of  workers,  see  pp.  a66-a67. 
•*  NAS,  Annual  Rtport  for  1919,  p.  95;  1922,  p.  57. 
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met  with  similar  lack  of  response.  Academy  proposals  to  study  control 
of  harmful  commercial  products  in  interstate  commerce  were  ig- 
nored." 

An  exploratoiy  Committee  on  Research  Methods  and  Techniques, 
organized  in  19*0  under  Columbia  physiologist  H.  B.  Williams  and 
continued  under  Cornell  physicist  Floyd  K.  Riditmyer  in  I9ts»  laid 

the  groundwork  for  many  of  the  later  borderland  or  interdisciplinary 
studies  in  the  Research  Council.  These  included  the  Committee  on 
Borderland  Research  under  Columbia  physicist  Michael  Pupin  and 
the  Committee  on  the  Relation  between  Physics  and  the  Medical 
Sciences  under  the  Johns  Hopkins  physicist,  Joseph  S.  Ames.  Perhaps 
the  most  notable  result  of  the  activities  of  these  committees  was  the 
organization  ol  the  Washington  Biophysical  Institute  in  1937." 

The  year  1920  saw  the  first  public  interest  in  Einstein's  theory  of 
relativity  and  Niels  Bohr's  theory  of  the  atom.  The  Research  Council 
established  a  Committee  on  Atomic  Structure  under  Harvard  physi- 
cist F.  A.  Saunders  and  another  on  the  Quantum  Theory  under 
Wisconsin  nmthematical  physidst  Max  Mason.**  Although  the  subfect 
of  the  reports  emanating  from  abroad  and  from  the  committees  was 
intelligible  only  to  a  small  elite,  by  1924  it  became  generally  known 
that  the  existence  of  atoms  and  molecules  had  been  definitely  proved, 
and  methods  devised  for  counting  and  weighing  them.  Nevertheless, 
to  calm  speculation.  British  physiologist  J.  B.  S.  Haldane  reassuringly 
saw  no  way  "to  disintegrate  or  fuse  atomic  nuclei  any  more  than  ...  to 
make  [apparatus]  large  enough  to  reach  the  moon."'*  Still,  as  Millikan 

"Minutes  of  the  Academy,"  April  198 1,  p.  104;  "Minutes  of  the  Council,"  November 
1984,  pp.  888,  889,  899;  NAS  Archives:  okc:  Projects  Proposed:  Study  of  Safety  of 
Tetraetbyl  Lead  Additives  in  GMoline:  1914-1911^ 

«*NAS,  Annual  Report  for  1920.  p.  96:  1923-94,  p.  89;  i924'2S,  p.  189.  For  these 

committees  and  the  Institute,  see  Chaptrr  11. 

**  The  numerous  studies  ot  the  two  committees  appeared  in  the  Academy  Froceedin§i 
and  die  Reteudi  OmiKilJiiMfim  ( 1910-19*6).  For  a  note  on  die 
of  academician  William  Draper  Harkint,  see  Science  103 :289n  (March  8.  1 946),  and  nas 
Archives:  Committee  on  Atomic  Fission:  Historical  Data.  See  also  Henry  N.  Russell, 
"Modifying  Our  Ideas  of  Nature:  The  Einstein  Theory  of  Relativity,"  Smithsonian 
Institutioa,  AnmuU Rtport Jar  1921,  pp.  197-*!  1. 

EinMin.  dien  at  die  Unmiilir  of  Beilin.  was  elected  a  fore^pi  aSMXiaie  of  die 
Academy  In  igta;  Bohr,  teaching  at  tlie  Vmitakf  of  Copenhagen*  wai  eleoied  in 
1925 

**  K.  T.  Compton,  "Recent  Discoveries  and  Theories  Relating  to  the  Structure  of 
Matter,"  Smidisoaian  Innitutioo,if  wnaalH^i^/gr  7922,  pp.  145-156:  HaManeqooled 

in  J.  S.  Dupre  and  S.  A.  Lakoff,  Science  and  the  Nation  :  Policy  and  Politics  (Englewood 
Cliffs.  New  lersrv:  Prentice-Hail,  loc,  ig6«),  p.  88;  Tubcy,  Tk*  Awrnitm  IMtgf  tf 
Nadonal  Scurue,  pp.  96-158. 
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said  three  years  later,  Einstein's  equation  "seems  now  to  have  the  best 
of  experimental  credentials,"  and  "the  stream  of  discovery  as  yet 
shows  no  sign  of  abatement.'*"*  But  he  agreed  with  most  physicists  in 
the  late  twenties  in  saying  *7%<iv  tt  110  i^^j^fv^^ 
Anu^  atmm  diimltffnlian.*'" 

The  fim  of  leveral  ''major  committees  of  eminent  men  of  idence 
pn  the  Research  Coundl] ...  to  oi|;anize  and  devebp  certain  impor- 
tant research  undertakings**  was  the  Committee  for  Research  in 
Problems  of  Sex,  established  in  igsa.**  In  the  face  of  widespread 
"ignorance  concerning  phenomena  of  lex  and  reproduction  and  the 
prevalence  of  prejudice  against  inquiry  into  sexual  phenomena."  said 
the  commiiiee,  the  postwar  movements  that  had  prompted  the  need 
for  the  studies  were  the  suffragist  campaign,  a  rising  national  concern 
about  social  and  moral  problems  of  sexual  behavior,  and  the  new 
Freudian  psychiatry.  First  proposed  to  the  Division  of  Anthropology 
and  Psychology,  the  revolutionary  committee  found  a  place  in  Victor 
G.  Vaughan's  Division  of  Medical  Sciences,  and  support  from  the 
Bureau  of  Social  Hygiene  and  the  Rockefeller  Foundation. 

Under  the  direction  of  psychologist  Robert  M.  Yerkes,  physiologist 
Walter  B.  Cannon,  zoologiac  Frank  R.  lillie,  psychiatrist  Thomas  W. 
Salmon,  and  sociologist  Katherine  B.  Davis,thesiudiesof  sexin  theiint 
twenty  years  of  the  project  resulted  in  many  new  data  and  important 
discoveries  in  the  knowledge  of  sex  and  reproduction,  among  them 
the  discovery  of  the  first  of  the  known  estrogens  and  the  primary 
research  into  the  pituitary  hormones.  In  1941,  zoologist  Alfred  C. 
Kinsey  and  his  associates  at  Indiana  University  entered  the  program. 
Their  much  publicized  reports  on  human  sexual  behavior,  published 
in  1948  and  1953,  classified  and  studied  norms  in  human  behavior 
and  demonstrated  the  validity  of  scientific  methods  applied  to  the 
study  of  human  sexual  activity.  Another  two  thousand  papers  and  two 
more  books  were  published  before  the  Research  Coiuicfl  committee 
was  discharged  in  1963.'* 

MiDiluui.  "The  Evolution  of  Tweoticth-Ceimiiy  Plijnki,"  in  Smithsonian  ImkiitioB, 

AmnuU  Report  for  1927,  pp.  194,  199. 

■*  Millikan's  italics,  in  Sdenct  69:484  (May  10,  19x9).  For  a  fatter  refleciion,  sec  "The 

Progren  of  nqriia  from  1848  to  1948."  Somm  109:833  (September  5.  1948). 

•*  "Minutes  of  theGoundl.''  November  tgei.  pp.  107-10^  Hi^AwmtAIUpmfm 1922, 

p.  61;  1923,  pp.  84-35  ^ 

**  Sophie  D.  Aberle  and  George  W.  Corner.  Twenty-jive  Years  of  Sex  Restttrch  :  History  tf 
Ae  NaUamat  Rmank  Comtdl  CommitUe  for  Rmmnk  m  PrMems  of  Sex,  1922-1947 
(WiiadclpliitT  W.  B.  Sminden  Ca,  1953),  pp.  8  fF..  60^  pmimi  has  Ardiivei:  mid: 
Committee  Tor  Roearcbin  PToblemtof  Sex:  i9ei~ig68.ScealM»NAa»iliimielJCi|^/r 
1949-50,  pp.  90-91. 
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A  second  "major  committee"  in  the  Research  Council  arose  from 
the  renewed  surge  of  immigration  to  this  country  after  the  war.  Set  up 
in  October  1928  by  anthropologists  and  psychologists  under  Robert 
M.  Yerkes,  the  Committee  on  Scientific  Problems  of  Human  Migra- 
tion, with  the  later  assistance  of  the  Social  Science  Research  Coun- 
dl,**  sought  formulation  of  the  phenomenon  of  migration  as  **a 
world-problem"  through  studies  of  its  psychological,  anthropologicaU 
and  social  and  economic  characteristics.  The  committee  in  its  five 
years  of  activity  initiated  twelve  large-scale  projects  designed  to  de- 
velop the  procedures  and  tests  that  would  be  fundamental  to  the 
study  of  immigration  problems  and  to  later  social  and  historical 
research  on  the  subject.*' 

A  third  committee  deemed  "major"  in  that  period  was  one  to 
provide  Russian  scientists,  long  isolated  by  social  unrest  and  revolu- 
tion, with  American  scientific  books,  journals,  and  papers,  published 
since  January  1915.  Because  of  the  relation  of  the  Coundl  and 
Academy  to  the  government,  the  committee  %vas  reconstituted  on  a 
private  basis  under  Vernon  Kellogg  shortly  after  its  formation.  The 
committee  subsequently  sent  over  twelve  tons  of  publications, 
through  Hoover's  American  Relief  Administration,  for  distribution  to 
Russian  universities  and  scientific  organizations.** 


For  the  end  of  Rockef  eller  supp<ii  i  of  the  Kinsev  group  in  1954.  see  W.  B.  Pomeroy. 
Dr.  Kmsry  and  the  ImMxUe  Jor  Sex  Research  (New  York;  Harper  &  Row,  197K).  Chapter 
XXIII. 

**  Shnlhtr  to  the  Academy- Research  Council  and  the  American  Council  of  Learned 
Societies  in  its  predominantly  university  membership,  the  S<Kial  Science  Rewarch 
Council  (sssc).  organized  in  1913  and  incorporated  in  December  1924.  represented  the 
leading  American  awodariora  in  poKdcal  idence,  ecoaomia.  sociology,  natiiiia.  hli- 
tory,  anthropokigy.  and  paychology.  Memben  of  the  Acadeny  on  its  lOMcr  htdttded 

Edwin  B  Wilson  and  Robert  S.  WockI worth. 

Sh&,  Annual  Report  jor  1922,  p.  69;  1923,  pp.  34-35.48: 1924-23.  p.  94;  nas  Archives: 
a&p:  Committee  on  Scientific  Problems  of  Human  Migration:  Background  Dau: 
1917-1914:  Mac,  Rtpnm  mi  Cimdar  Smet  58  (October  1984):  final  report.  iM.  97 

(February  1929). 

Related  to  the  mij^ration  committee  work  was  the  area  of  invcstipition  initialed  in 
anthropoiogi&t  Clark  Wissler's  Committee  on  Race  Characters.  Pursued  mtermittentJy 
from  igti  to  19*6,  and  later  at  a  Committee  on  Radd  PtoMenn  under  Minnesota 
anthropologist  Albert  E.  Jenks.  in  cooperation  with  the  stac.  it  attempied  to  secure 
funds  for  rational  investigations  in  a  field  thai  had  tended  to  pix)duce  more  emotion 
than  scientific  research  (nas  Archives:  a&p:  Committee  on  Race  C^haracters:  19s  1- 
19x6;  Aid.,  a&p:  Com  on  the  Study  of  the  American  Negro:  1986-1 918:  a&p:  Com- 
nunee  on  Radal  PraUens:  t9t9-i9i|*:  mm.  Ammat  Rupmt  fot  t925'96,  pp.  91-99^ 
"nas.  Annual  Report  for  1921,  p.  13:  1923,  p.  35:  Science  55:667-668  (June  192a): 
Scierue  58:$39  (November  ».  1923);  nas  Archives:  inst  Assoc:  American  Committee  to 
Aid  Russian  Scientists  with  Sacniific  Literature:  198 1-1983. 
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An  earlier  project,  in  1918,  to  assist  in  the  establishment  of  a 
placement  service  for  exiled  Russian  scientists,  apparently  failed  to 
get  beyond  the  proposal  stage.  Only  slightly  better  success  attended 
the  committee  set  up  in  192 1 ,  in  cooperation  with  the  Royal  Society,  to 
aid  Russian  sdentiflc  and  literary  men  threatened  with  loss  of  their 
Itvdihood.  T%vo  yean  later  the  Research  Council  infonnaUy 
participated — with  happier  results— in  a  national  committee  or- 
ganized to  aid  Russian  intellectuab  exiled  in  Berlin.**  The  committees 
foreshadowed  the  emergency  commitleet  to  aid  displaced  German 
scholars  in  the  early  19308  and  the  beginning  of  the  migration  of 
intellectuals  from  Europe. 

Although  the  greater  part  of  the  activity  of  the  Research  Council 
was  centered  in  the  divisions,  the  Council's  Executive  Board  adminis- 
tered certain  multidisciplinary  programs  outside  the  scope  of  any  one 
division,  sue  h  as  the  nas-nrc-aaas  Executive  Committee  on  Natural 
Resources  and  the  committee  tor  the  establishment  of  Science  Service. 

A  Committee  on  Publications  supervised  Hale's  long-planned  nrc 
Bulletin,  publishing  contributions  of  Research  Council  committees 
outside  the  scope  of  other  periodicals,  and  the  Hta^RepmUandCircxdar 
Series,  for  miscellaneous  materials  in  print  for  which  the  Research 
Council  sought  wider  circulation.  Ten  numbers  of  the  BvUetm  and 
fourteen  of  the  Reprim  appeared  the  first  year.** 

Another  committee  reporting  directly  to  the  Executive  Board  was 
that  on  an  International  Auxiliary  Language,  set  up  in  response  to  a 
proposal  at  the  International  Research  Council  meeting  in  London  in 
1919  to  investigate  "the  possible  outlook  of  the  general  problems"  of 
such  a  language.  The  war  had  placed  fresh  emphasis  on  the  interde- 
pendence of  nations  and  their  need  for  a  single  medium  for  the 
interchange  of  ideas.  The  dream  of  an  artificial  world  language, 
dating  back  to  the  seventeenth  century,  gained  many  adherents  in  this 
country  and  abroad  and  was  pursued  under  International  Research 
Council  auspices,  almost  to  the  eve  of  World  War  II,  before  it  became 
apparent  that  no  new  Esperanto  was  likely  to  achieve  acceptance.** 

**  NAS  Archives:  ex  Bd:  Projects:  Proposed:  Placement  Service  for  Russian  Scientists: 
1918;  U)id.,  EX  Bd:  Projects:  Co-op  with  Royal  Society  Appointments  Conimirtce  for 
Russian  Sdentifk  Sc  Literary  Men:  igsi;  ibUL,  inst  Assck:  American  Committee  to  Aid 
Ibiite  Sdemiitt  with  Sdentiffe  liieni^ 
Berlin:  1922-1923. 

**  S AS,  Annual  Rfp(rrl  for  1919,  pp.  78-73;  1920,  pp.  40-12. 

**  NAS,  Annual  Report  Jor  1 920.  pp.  45-46;  A  Plan  /or  ObUumng  Apeemaa  on  an  Auxdiary 
WerU  Lnguage,  Bnineli.  1936  (nas  Archives:  tx  Bd:  Committee  on  ImeraatiaiHl 
Aiudlbry  Laqguife:  t9M>-ig56;  iHd.,  mn  Assoc:  Imernadooal  Aiudliarx  Language 
AasoctMion:  I9a4-ig56). 
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Some  of  the  most  important  early  activity  in  the  Research  Council 
began  in  the  Committee  to  Consider  Various  Phases  of  Industrial 
Research  and  the  Committee  on  the  Present  Status  of  Industrial 
Research  Personnel.  The  latter  committee  sponsored  a  conference  in 
1920  of  representatives  of  labor  organizations,  capital,  management, 
cngiiieen,  sdendsts,  educators,  economists,  and  sociologists  to  discuss 
probtems  connected  with  industrial  personnel  and  a  possible  program 
on  the  working  conditions  necessary  for  optimum  productivity  at  all 
levels.  One  consequence  was  the  organization  in  igaa  and  incorpora- 
tion three  years  later  of  the  Personnel  Research  Federation  under 
Engineering  Foundation  and  Research  Council  auspices."* 

A  potential  concern  of  the  Federation  was  anticipated  in  1915  when 
the  Research  Council's  Division  of  Engineering  set  up  a  nineteen- 
member  Committee  on  Industrial  Lighting,  with  Thomas  Edison  its 
Honorary  Chairman,  Dugald  C.  Jackson  of  mix  as  Chairman,  and 
among  the  members  a  representative  of  the  Department  of  Com- 
merce, designated  by  Secretary  Hoover,  and  a  representative  of  the 
American  Federation  of  Labor. 

Expecting  to  document  the  belief  that  industrial  plants  were  seri- 
ously underlighted,  the  committee  sought  to  determine  scientifically 
the  actual  relation  between  ivork-site  illumination  and  fiutory-workcr 
efficiency.  A  controlled  experiment  was  set  up  at  the  Hawthorne 
plant  of  the  Western  Electric  Company  in  1915.  Two  yean  later,  the 
committee  reported  its  principal  finding,  *^hat  the  influence  of  il- 
lumination on  the  mental  attitude  of  the  workers  may  as  strong 
affect  the  ease  and  speed  of  production  as  the  direa  influence  of 
illumination  on  vision." 

Almost  from  the  beginning,  and  contrary  to  all  expectations,  no 
positive  relation  could  be  established  between  changes  in  illumination 
and  rate  of  work  production.  The  extent  of  unquantifiable  variables 
observed  during  the  investigation  ultimately  suggested  that  factory 
output  probably  depended  as  much  on  the  worker's  psychological  as 
on  his  physiological  reaction.*^ 

This  finding  of  the  committee  led  the  management  of  the  Haw- 
thorne Works  to  sponsor  further  studies  carried  out  between  1927 
and  1932  to  determine  the  relation,  if  any,  between  productivity  and 
environmental  tutors  such  as  the  length  of  %vork  day,  length  of  the 
work  week,  and  the  effea  of  rest  pauses.  The  results  of  the  studies, 

'^nuM.AmmdRtpertfor  1920,  pp.  43-44;  1922,  pp.  34-35. 

**  NAS.  Anmtal  R^eH  Jer  19^h^l,  p.  96;  nm  Aidiiva:  eMtan  Com  on  Indimiid 

LJghling:  Adhiliet:  Smnmaqr:  igss-iggft. 
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considered  extremely  si^ificant  in  scientific  and  industrial  circles, 
indicated  that  satisfactory  social  interrelationships  in  group  work  in 
industry  produced  higher  levels  of  productivity  than  any  physical 
improvement  in  working  conditions. 

The  series  of  reports,  known  as  the  Hawthorne  Studies,  led  to  a 
new  committee  four  years  later  in  the  Research  Council,  on  Work  in 
Industry,  under  Harvard  chemist  Lawrence  J.  Henderson,  to  deter- 
mine better  methods  of  investigating  the  physiological,  psychological, 
and  sodal  effects  of  working  and  tiving  conditions  of  men  and  women 
in  industrial  employment**  Its  final  report  in  1941.  published  as 
Fatigue  of  Worhn;  lis  Relation  io  Industrial  Prodnetion,  besides  present- 
ing  a  rationale  of  research,  agreed  with  the  earlier  finding  that  **the 
individual  is  powerfully  motivated  by  a  desire  for  an  intimate  and 
routine  relation  with  his  fellow  workers,"  and  brought  to  completion 
**one  of  the  first  exhaustive  Studies  of  the  social  problems  of  industry 
in  a  free  society.""* 

The  American  Geophysical  Union  was  origfinally  set  up  in  the 
Research  Council  under  William  Bowie  of  the  U.S.  Coast  and  Geo- 
detic Survey  in  1919  to  represent  this  country  in  the  International 
Research  Council's  International  Union  of  Geodesy  and  Geophysics 
and  also  to  serve  as  the  Committee  on  Geophysics  for  the  Research 
Gouncfl.  Its  acdve  promotion  over  the  years  of  the  distinct  yet  related 
sdenoes  oS  astronomy,  geodesy,  geology,  meteorology,  seismology, 
terrestrial  magnetism,  terrestrial  electricity,  tides,  and  volcanology 
was  to  culminate  in  the  programs  of  the  Academy-Research  Coundl 
dtning  the  International  G^physical  Year  of  1957-58.*" 

In  an  altogether  different  area  was  the  Research  Council's  Commit- 
tee  on  the  CondUum  BibUographkum,  set  up  to  obtain  support  for  the 
work  of  the  organization  of  that  name  founded  in  Zurich  in  1895  to 
prepare  a  massive  index  from  world  scientific  literature  to  all  refer- 
ences of  particular  use  to  zoologists,  anatomists,  physiologists, 
biologists,  and  paleontologists.  In  1980  it  was  in  fmancial  peril,  and 

*  For  the  Hawthorne  research,  see  F.  J.  Rocthlisbcrger  and  W.  J.  Dickaon,  Management 
and  the  Worker  (Cambridge:  Harvard  University  Press,  1939);  H.  M.  PluWHU,  "What 
Happened  at  Hawthorne?"  -.Saence  183  :922-932  (March  8.  1974). 

Xoanitiee  on  Wodk  in  Industry,  Rqion  of  [InMal)  Meeting  of  March  9. 1938."  p.  t 
(nas  Archives:  ex  Bd:  Com  on  Work  in  Industry:  Meetings:  March  1938). 
*•  Fettigut  of  Workers ,  I  Is  Relation  to  Industrial  Production,  by  Committee  on  Work  in  Industry  of 
the  National  Research  Council  (New  York:  Reinhold  Publishing  Corp.,  194 1)»  p.  14;  nas, 
Anmtul  Report  for  1938-39,  pp.  30-31;  1939-40,  pp.  35-36. 
**  NAt,  Aimmd  Re/mt  fir  i9St0t  pp*  49-49i  86;  wuroe  refcreaBM  in  nas  Aidiivct:  n 
Bd:  Aov:  Origin  le  Devdopment  of  die  ago:  1919-1951:  i9§a. 
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with  a  third  of  its  subscribers  in  this  country,  the  Concilium,  through 
an  NRC  committee  under  Vernon  Kellogg,  obtained  a  five-year  grant 
from  the  Rockefeller  Foundation.  The  sponsorship  subsequendy 
lapted  when  the  Research  Ccmncil  and  American  biologists,  more 
concerned  with  abstracts  than  an  index,  transferred  their  support  to 
the  initiation  of  BiologUttlAbstraeis,  which  began  publication  in  19*7.** 

A  National  Reseaurdi  Councfl  Committee  for  the  Publication  of 
Critical  Tables  of  Physical  and  Chemical  Constants,  set  up  in  1920, 
was  reorganized  two  years  later  at  the  request  of  the  International 
Research  Council  as  the  Committee  on  International  Critical  Tables 
of  Numerical  Data.  Edward  W.  Washburn,  a  Nadonal  Bureau  of 
Standards  chemist,  was  editor.  The  Carnegie  Corporation  and  more 
than  a  hundred  industrial  concerns  needing  such  a  work  supported 
the  project,  which  between  1926  and  1930  produced  seven  volumes  of 
tables  totaling  3,404  pages."  Another  scientific  and  industrial  aid  was 
the  serial  Annual  Tables  of  Constants  and  Sumerical  Data,  published 
under  French  auspices  since  1909.  During  World  War  II,  tht  Annual 
TabUs  were  transferred  to  the  United  States  under  the  auspices  of  a 
Research  Coundl  committee  that  had  been  established  in  igsi  10 
coordinate  American  cooperation  on  the  project** 

The  Research  Coundl  by  the  late  twenties  was  well  established,  k 
still  had  many  problems  of  operation,  oioperation,  recognition,  and 
acceptance,  but  it  also  had  valuable  experience  that  it  was  willing  to 
share.  On  the  occasion  of  a  conference  in  1928  with  the  Social  Science 
Research  Council,  then  in  its  fifth  year,  Albert  L.  Barrows,  scholarly 
full-time  Assistant  Secretary  of  the  National  Research  Council,  spoke 
on  the  "Problems  of  the  National  Research  Council,"  including  the 
"working  scheme"  of  its  operations.'* 

"  NAS,  Annual  Report  for  t^O^  pp.  46-47  et  seq. ;  nas  Archives:  b&a  Series:  pum: 
Concilium  Bibliographicum:  1920-1927:  ibid.,  pubs:  Biological  Abstracts:  Beginning: 
Summary:  1919-1986:  Donald  Rcddick.  "A  Grand  Master  Key  to  Biotogkai  Litera- 
ture "Somcf  77:625-626  (June  30.  1933);  H.  Wcnrich.  **A  Condenied  History  of 
Biokigial  Alutncts."  BioUigieat  Atdnds  mud  At  UUntutn  ^  Ktlagf  (PhilMldpliiK: 
Biological  Abstracts.  1957). 
"  NAS,  Annual  Report  for  1920,  p.  55  et  seq. 

The  project  ended  with  the  publication  ol  an  index  in  1933.  A  summary  of  the 
development  of  the  TakUs  appears  in  "Iniemational  Critical  Tables,"  September  1933 
(has  Archives:  ex  Bd:  Editorial  Board  and  Trustees  for  Publication  of  International 
Criticai  Tables). 

^HM,Awnml  Rtportfor  1917.  pp.  84-25;  1923,  p.  126;  1946-47,  p.  58. 

Long  imeresied  in  authoritative  numerical  data,  the  Academy  etudbttshed  in  1957  an 
Office  of  Critical  Tables  to  guide  other  organiations  in  their  production  of  tables  on  a 

continuing  basis  (nas.  Annual  Report  for  1957-^8,  p.  36  et  seq.). 

"Social  Science  Research  Council.  Hanover  Conference."  August-September  1918, 
pp.  839-S75  (nas  Archives:  inst  Assoc:  ssrc:  Hanover  Conference:  Transcript). 
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At  that  time  almost  seventy-five  national  scientifK  and  technical 
societies  were  cooperating  with  the  Research  Council,  their  represen- 
tatives forming  the  nucleus  of  its  huge  divisional  membership.  The 
principal  problems  of  organization  were  those  connected  with  obtain- 
ing of  ficers  for  the  Council  and  its  divisions,  while  at  the  same  time 
maintaining  continuity  of  administration.  As  Barrows  said: 

It  was  originally  felt  that  the  Council  should  be  manned  administratively  with 
a  full  time  chairman  of  the  Council,  a  general  secretary,  also  on  full  time,  and 
with  full  time  men  in  the  posts  of  division  chairmen.  It  was  soon  found, 
however,  that  it  was  quite  impossible  to  obtain  the  services,  even  lor  a  year  at  a 
tune,  of  men  of  the  type  dcrired  for  duuman  of  the  Coundl,  and  that  iiiider 
the  direction  of  a  '*non>refident'*  chainnan  and  %irith  the  aenwxs  of  a  full  time 
secretary  it  is  not  necessary  to  maintain  the  offlce  of  a  full  time  chairman. 
Consequently,  since  1921  the  chief  exeiutivc  of  the  Council  has  been  its 
Permanent  Secretary,  the  function  of  the  chairman  becoming  of  a  more 
general  directing  nature.** 

For  the  same  reason,  only  a  few  of  the  division  chairmen  were  full 
time,  at  salaries  of  approximately  six  thousand  dollars  a  year.  Some 
came  for  a  semester  of  residence,  but  most  visited  Washington  only 
two  or  three  days  each  month,  to  transact  business  and  meet  with  the 

Interim  Committee."  In  divisions  having  part-time  or  nonresident 
chairmen,  executive  secretaries,  usually  younger  men,  were  some- 
times brought  in.  Continuity  of  office  routine  was  "maintained 
through  an  excellent  corps  of  stenographic  secretaries,  most  of  whom 
have  been  in  the  Council  for  years."  Altogether  the  Research  Council 
had  at  the  time  between  forty  and  fifty  full-time  employees. 

For  its  operation,  Barrows  said,  the  Council  had  approximately 
$125,000  a  year  in  administrative  funds,  of  which  $10,000  was  ear- 

"ildL.  p.  143. 

The  operation  of  the  Research  ronru  il  ha<l  boon  ronsiderablv  modified  from  that 
which  Hale  had  originally  proiecied  on  the  basis  of  the  wartinic  pattern,  when  he  said: 
*%adi  of  iiB  diviiioai  raeett  ftcqoendy,  and  dttring  the  inlervabb^^ 
the  work  of  the  diviaons  b  conducted  by  achainnan,  resident  in  Wasiiington  during  his 

term  of  office,  together  with  .1  \  ic  c  ( hairman  and  a  small  exec  uti\  r  <  ommittec.  In 
addition  there  an-  the  pertnaiunt  ollkeis  of  the  council,  who  devote  lluii  \sh(ilc  time  to 
its  work  and  mainuin  its  continuity"  (nas,  Annwd  Report  Jot  1918,  p.  63).  in  partial 
explanation,  ice  nas  Ardiivet:  ax  Bd:  Com  on  Foiidei:  1919. 
""Sodal  Sdenoe  Research  Council,  Hanover  Cmiference."  pp.  243-246.  Esublished 
during  the  war  to  act  between  meetings  of  the  Executive  Board,  the  Interim  Committee 
was  reorganued  in  1919  to  consist  oi  the  Chairman  of  the  Research  Council,  the 
Fermaneni  Sccreury,  the  Treasurer,  the  chairman  or  actiQg  executive  ofBoer  of  each 
of  the  divisions,  and  the  Direaor  of  the  Research  Information  Service.  See  "Minutes  of 
the  Interim  Committee."  November  4,  1919.  and  "Minutes  of  the  Executive  Board.** 
February  14,  igss. 
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National  Research  Council  staff  in  1923.  Left  to  right,  back  row:  Dan  Loomis,  Charles  L. 
Wade.  Allen  Fisher,  John  Gillick,  Marie  Blake,  (unidentified),  Eva  Teague,  Mary 
Oalton,  Mrs.  Breedlove,  Ruth  Albert,  and  William  Davies.  Front  row:  Miss  Wood, 
Nyla  Welpley.  Helen  Rankin,  (unidentified),  Mrs.  Neva  Reynolds.  Mrs.  Conger, 
Margaret  Light,  Marguerite  LaDucer.  (unidentified),  Anna  May  Stambaugh.  Callie 
Hull,  and  Honora  Burton  (From  the  archives  of  the  Academy). 


marked  for  the  activation  and  early  support  of  research  projects.  "One 
basic  principle  has  been  not  to  commit  the  Council  to  continuous  or 
even  long  term  supp)ort  of  any  given  project."  It  was  Council  policy 
to  keep  its  funds  for  the  initiation  of  projects  or  their  sup|x>rt  in  the 
early  years.  With  exceptions,  most  undertakings  soon  developed  and 
acquired  sufficient  strength  of  their  own  to  assume  an  independent 
status,  with  funds  from  other  sources. 

Each  division  of  the  Research  Council,  said  Barrows,  was  expected 
to  promote  some  new  specific  undertaking  each  year,  and  it  had  been 
found  that  the  best  way  to  initiate  a  project  was  to  hold  conferences  to 
make  an  estimation  of  a  situation,  to  define  a  program  of  research  on 
a  series  of  related  problems,  or  to  assemble  a  number  of  researchers 
on  various  phases  of  a  problem  in  order  to  correlate  their  efforts.  A 
division  enterprise  thus  determined  was  submitted  to  the  Council's 
Project  Committee  for  critical  review,  to  the  Interim  Committee  or 
the  Executive  Board  of  the  Council,  and  then  to  the  Academy's 
Council  for  authorization  of  the  acceptance  of  necessary  funds.'" 

"Social  Science  Research  Council,  Hanover  Conference,"  pp.  847,  850-853,  856.  859. 
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Thit,  in  general,  was  the  mode  of  acdvacion  and  admlnistradon  of 
projects. 


The  Academy  Acquires  a  Home 

The  "new  epoch  in  the  history  of  the  Academy"  contemplated  by  Hale 
in  his  letter  to  Walcott  in  1912"  began  with  the  establishment  of  the 
National  Research  Council  four  years  later  and  culminated  in  the 
visible  symbol  of  the  imposing  marble  structure  on  Constitution 
Avenue  dedicated  in  the  spring  of  1924.  For  more  than  forty  years 
the  Academy  had  sought  secure  quarters  for  its  meetings  and  the 
keeping  of  its  records,  first  at  the  Smithsonian,  then  in  the  Library  of 
Gongreas,  and  ebewtiere;  but  until  the  rise  of  industrial  America 
made  possible  great  philanthropic  organizations,  it  had  no  prospect  of 
a  building  of  its  own.** 

As  early  as  igo6,  George  Ellery  Hale,  man  of  vision  and  prime 
mover,  had  profected  a  building  for  the  Academy.  In  1913  he  had 
tentative  designs  prepared  for  its  interior  arrangement.**  A  year  later, 
as  chairman  of  an  Academy  building  committee,  he  reported  to  the 
Academy  Council  his  private  discussions  with  Elihu  Root,  a  member 
of  the  Board  of  Trustees  of  the  recently  organized  Carnegie  Corpora- 
tion, and  obtained  approval  for  continuance  of  the  discussions." 

Walcoti's  proposed  amendment  to  the  Act  of  Incorporation,  passed 
by  Congress  in  May  1914,  enabled  the  Academy  to  hold  real  estate; 
and  Hale  prepared  a  second  brochure  of  the  Academy  (the  first  had 
been  piibiUied  in  1900),  seeking  an  endowment  for  the  recently 
established  Prouedmgf,  but  principally  directing  attention  to  '*the 
greatest  need  of  the  Academy,**  a  building  in  Washington  *'to  serve  as 
its  headquarters  and  permanent  home.****  When  the  brochure  ap- 

**HaleioWdoolt,lf«jr  17, 191s  (NAsArcliim:iiAt:nicure<tf  mas).  See  Chapter  7,  pp. 

>94-»95 

"  Hale  to  Root,  December  to,  1913  (nas  Archives:  nas:  Attempu  to  Secure  Permanent 
Quarters). 

**  Hale  10  R.  S.  Woodward,  DeoMnber  tg,  1906,  and  January  a,  191s  (Carnqpe 

Institution  or  Washington  and  California  Institute  of  Tec  hiiology,  Grargr  Ettrry  HaU 
Papen:  MuToftIm  Edition,  1968.  Role  38.  Frames  405-40(1.  Roil  39.  Frames  871-873). 
The  designs  later  appeared  in  Science  4l:\'i-\l  (January  1,  1915). 
"'Mniiiet  <rf  the  Councfl,**  March  1914,  p  196;  ''Mfaniiea  of  the  Academy."  April 
1914.  imert  pp.  17-25;  nas.  Annual  Rtptrt  for  1914,  p.  20. 

""Minutes  of  the  Council,"  December  1914,  p.  66;  nas  Archives:  pi  b  RcI:  Brochures: 
NAi:  Description  of  Activities.  Membership  Sc  Financial  Needs  of  nas:  1915. 
Fter  die  acthriiiet  of  IVakoit  and  IWt  GoanaiiiM  on  the 
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peared,  the  war  in  Europe  was  four  months  old,  an  unpropitious  tiine 
for  its  consideration. 

The  war  over  and  the  National  Researdi  Council  established  on  a 
permanent  basis,  Wakott  and  Hale  returned  to  their  plans  for  a 
buikling.  In  April  1919.  with  funds  assured  when  the  Academy 
acquired  the  site,  the  membership  authorized  the  President  to  pro- 
ceed. Bv  December,  largely  through  the  fund-raising  efforts  of 
Robert  A.  Millikan,  the  Academy  had  purchased  Square  88.  near  the 
new  Lincoln  Memorial  in  Potomac  Park,  for  $185,010.21.  The  New 
York  architect  Bertram  G.  (i(M>dhue,  recommended  by  Hale  and 
the  Commission  of  Fine  Arts,  had  prepared  building  plans;  and 
the  Carnegie  Gorporatlcm  had  authorized  a  sum  of  1 1 .350,000  for  the 
building.  The  remainder  of  its  gift  of  l5,ooo,(»o  was  to  go  for 
the  estabiishmem  of  an  endowment,  the  income  from  which  was  to  be 
used  for  the  maintenance  of  the  Research  Council.** 

The  site  purchased  by  the  Academy  was  bounded  on  the  north  by  C 
Street,  by  Twenty-first  and  Twenty-second  streets  on  the  east  and 
west,  and,  cutting  diagonally  across  its  southern  boundary,  by  Upper 
Water  Street.  Shortly  after,  through  Walcoll's  intercession  with  Con- 
gress, Upper  Water  Street  was  closed  off.  making  the  Academy's  land 
a  quadrangle,  with  the  southern  boundary  fi  Street,  renamed  Con- 
stitution Avenue  in  i93i.** 

Final  plans  for  the  building  were  completed  in  April  1921,  and 
the  construction  contract  was  let  a  year  later,  the  completion  date 
set  for  September  30,  19S3.  Ground  was  broken  in  the  first  week  of 
July  1922,  and  construction  began  with  the  erection  of  seventy-four 
concrete  piers  set  on  bedrock.  The  cornerstone  ceremonies  took  place 
three  months  later,  on  October  50.  Delayed  for  almost  six  months  by 


Portraits,  Manutcripts.  Instrumeiiu.  etc.,  begun  then  and  coniinucd  for  a  decade,  aee 

"Minutes  of  the  Academy."  April  1914.  pp.  17.  40-43:  April  1915,  pp.  118-119;  MAS. 
Annual  Reporl  for  191  f,  p.  21  ei  <>rq.\  Science  4!:V1  (^)aniiarv  1,  1915). 
**  "Minutes  ul  the  Council,"  April  1919,  p.  443:  December  1919.  pp.  504-506;  "Excerpt 
fipoin  minuiet  of  spedid  meeting  of  the  Board  of  Thuteei  of  the  Carnegie  Ctirporation 
held  Dec.  19. 1919,**  atiaciiedtoj.  Bertram  to  Waksoit.  January  ao.  19*0  (mas  ArcUvef: 

HNAVf  f:  Fimds:  (Mants:  riiriu-gir  Corp  of  \v:  Building  &•  Endowment  Fund).  The 
ultimate  cost  of  the  building,  |i  .450.000,  was  met  from  transfers  from  the  endowment 
(NAS,  Anmial  Report  for  1923-24,  p.  5 1 ). 

For  Haie^t  Committee  on  Building  Hans,  we  MM.AmmaiRepertfgr  1920,  p.  85«r  My., 
and  its  successor,  Gano  Dunn's  Building  Committee,  in  Annual  Report  for  1923,  p.  ia5«f 
seq. ;  also  HAS  Ardiives:  org:  nas:  Gounmittee  on  Building:  Joint  with  nac:  1919- 
i9>3* 

"*See  ''Ifinuies  of  the  (has  Council]  Execudve  Goamunee.**  Manfa  10, 1931.  p.  331. 
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Charles  Doolittle  Walcott,  President  of  the  Academy,  placing  the  First  cement  under  the 
-cornerstone  of  the  Academy  building  on  October  30,  1922  (From  the  archives  of  the 
Academy). 


unavoidable  construction  difficulties,  the  building  was  completed  less 
than  a  week  before  the  dedication  at  the  annual  meeting  in  1924." 

Members,  guests,  and  dignitaries  arriving  for  the  dedication  exer- 
cises on  the  morning  of  April  28  ("a  fine  spring  day,"  Walcott  noted  in 
his  diary)  came  up  the  broad  walk  past  three  inset  reflecting  pools 

Acceptance  of  the  plans  and  blueprints  is  reported  in  nas.  Annual  Report  for  1921,  p. 
2i:  1922,  p.  2.  See  ^\io  Anntuil  Report  for  1922,  p.  xii;  Gano  Dunn,  memorandum  to 
Carnegie  Corporation  ...  on  the  Building,  May  31.  1923  (nas  Archives:  real  Estate: 
Buildings:  nas-nrc).  This  archival  file  also  has  a  list  of  the  contents  of  the  box 
deposited  in  the  cornerstone.  For  the  construction  of  the  building,  sec  Annual  Report  for 
1922.  pp.  26-27;  '925,  pp.  26-27. 

Walcott's  much  admired  "building  speech."  given  at  the  annual  meeting  in  1922  and 
printed  in  the  Annual  Report  for  1922,  pp.  xi-xiv,  is  his  only  "preface"  to  an  Annual 
Report. 
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The  Academy  building  under  construction  (From  the  archives  of  the  Academy). 
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The  Academy  building,  completed  less  than  a  week  before  its  dedication,  and  opened 
to  the  public  on  the  following  day,  April  29,  1924  (From  the  archives  of  the  Academy). 


leading  to  the  Academy  building,  a  massive,  impressive  three-storied 
structure,  centered  on  the  city  square."  The  main  floor  comprised  an 
entrance  hall  and  a  central  domed  auditorium  encircled  by  seven 
exhibition  rooms,  the  installation  of  their  contents  completed  just  the 
previous  day.  Mounted  on  the  dome  of  the  rotunda  was  Hale's 
coelostat  telescope,  which  formed  on  a  bronze  drum  a  large  image  of 
the  sun,  capturing  the  diurnal  passage  of  its  sunspots.  A  sixty-foot 
Foucault  pendulum  was  suspended  from  the  eye  of  the  dome  to 
demonstrate  the  diurnal  motion  of  the  earth.  (The  instruments  and 
the  surrounding  exhibition  rooms  replaced  the  research  laboratories 
Hale  had  originally  intended.)  A  library,  reading  room,  lecture  hall, 
and  board  room  were  adjacent  to  the  auditorium.  Above  the  marble 
fireplace  in  the  board  room  was  Albert  Herter's  painting  depicting 
(fictionally)  Abraham  Lincoln  with  seven  of  the  founders  of  the 
Academy — Benjamin  Peirce,  Alexander  Dallas  Bache, Joseph  Henry, 
Louis  Agassiz,  Henry  Wilson,  Charles  H.  Davis,  and  Benjamin  A. 
Gould." 

*^  Gano  Dunn,  memorandum  to  Carnegie  Corp..  May  31,  1923  (nas  Archives:  real 
Estate:  Buildings:  nas-nrc).  For  the  resurfacing  of  the  approach  to  the  building  and 
replacement  of  the  pools  with  panels  of  grass,  see  nas,  i^nnuoi  Ar^wrf /or /950-/95/,  p. 
xii.  For  Walcott's  diary,  see  Smithsonian  Institution  Archives:  C.  D.  Walcott  Papers, 
Diaries,  1895-1927. 

For  a  note  on  the  Herter  painting,  see  Leonard  Carmichael,  "Joseph  Henry  and  the 
National  Academy  of  Sciences,"  nas.  Proceedings  59: 1-2  (July  1967)-  Descriptions  of  the 
building  appear  in  nas.  Annual  Report  for  1923-24,  pp.  4-7;  1924-25,  pp.  1 1,  3SI-34, 
55-56;  W.  K.  Harrison,  "The  Building  of  the  National  Academy  of  Sciences  and  the 
National  Research  Council,"  Architecture  30:5-7  (October  1924);  Paul  Brockett.  "Na- 
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Fining  the  basement  area  of  the  building  %vere  a  two-story  stack 
room  for  the  library,  an  additional  exhibition  room,  a  machine  shop 

for  preparing  exhibits,  storage  rooms — soon  to  be  occupied  by  the 
"several  hundred  boxes"  of  records,  publications,  and  books  of  the 
Academv  brought  over  from  the  Smithsonian — a  large  kitchen,  and 
boiler  rooms  and  heating  and  ventilating  apparatus. 

Fifty-seven  offices  occupied  the  upper  stories  of  the  building,  and 
from  their  south  and  west  windows  the  nearby  Lincoln  Memorial,  the 
Potomac  River,  and  the  heights  of  Arlington  were  at  that  time  clearly 
visible. 

**Thb  building  for  the  National  Academy  of  Sciences  and  the  Na- 
tional Research  Goundl,"  Walcott  had  said  at  the  annual  meeting  in 
igia,  'is  to  be  the  focus  of  sdence  in  America . . .  emblematic  of  an 
the  creative  mind"  can  envision  for  **a  better  existence  for  the  future 
people  of  the  world .  * .  [to  whose]  enlightenment  and  advance- 
ment ...  it  is  dedicated."  Dr.  Albert  A.  Michelson,  the  new  President 
of  the  Academy  who  presided  over  the  dedication  ceremonies,  called 
it  "the  home  of  science  in  America."  Of  its  structure  and  appoint- 
ments, a  friend  later  wrote  Hale,  "the  Academy  .  .  .  is  housed  in  a 
manner  surpassing  that  of  the  Academies  of  the  Old  World. 

The  dedication  ceremonies  took  place  before  an  assembly  of  more 


tkmal  AcMlemy  ofSdenoes.'*  Tlu  Open  Camt  40: 19S-808  (April  1916).  The  exhibiis  and 

scientiflc  iiutniments  are  described  in  Annual  Rrport  for  1923-24,  pp.  R-io,  5*; 
1924-25,  pp.  1 1.  33-34  ft  sfq.  The  exhibits,  visited  by  60,000  people  annuallv,  were 
dismantled  and  stored  in  1941  and  the  rooms  partitioned  to  provide  wartime  office 
space  for  the  ndrc  and  hier  oaao.  See  F.  E.  Wright  to  Jewett,  September  t.  1941 
(Jewett  file  50.6);  Brockett  to  John  Victory,  November  ag,  1941  (nas  Archives:  cmo: 
was:  Commitree  on  Buildings  &:  Grounds:  1941);  sk%.  Annual  Report  for  1941-42,  p.  17. 

A  room  with  several  mimeograph  machines  was  later  converted  to  a  small  prim  shop 
and  moved  in  1967  to  larger  quarien  on  Bladensburg  Road  in  Washington. 

For  a  more  recem  deicriptiow  of  the  Academy  buiMnig,  see  the  brochure.  The 
Acadtmy  Building:  A  History  and  Drscriptivr  Guidr  (Washington:  nas-nrc  .  1971). 
•*  Walrott  noted  the  "several  hutidrcd  boxes"  in  nas.  Annual  Report  for  1922,  p.  xi.  They 
undoubtedly  included  "the  academy  archives"  reported  in  nt<&.  Annual  Report  for  1910, 
p.  10.  and  some  portion  of  the  140.000  volumes  brought  from  storage  at  the  Sniiths»- 
nbn,  mentioned  in  Airnmd  Report  for  1924-25,  pp.  i-s. 

For  the  allocation  of  spare  in  the  building.  \fv  A ntninl  Rrport fm  1923-2  i.  \)yt  ;<8-4(> 
A  year  later,  Paul  Brockett,  whom  Walcott  had  l>i(>ught  over  earlier  from  the  Smithso- 
nian, «vas  appointed  assistant  secretary  in  charge  of  the  building  and  a  member  of  die 
iMiBding  and  exhibits  committees,  positions  he  held  for  the  next  twenty  years. 
"  Annua!  Report  for  1922,  pp  xiv,  uy.  1923-24,  p.  1;  H  M.  GixKlwin,  mit  physical 
elecirochemist,  to  Hale,  n.d.  (Hale  Mitiolilm,  Roll  15,  Frames  13(12/5).  See  also  Hale. 
"A  National  Focus  of  Science  and  Research."  ScrUnur's  72:515-530  (November  lyss), 
frith  its  drawings  by  architect  Goodhue,  and  i«€:,iI<||Niwi«irfCirriiisrSmg59  (198a). 
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than  six  hundred  persons,  including  Academy  and  Research  Council 
members  and  their  invited  guests;  nicnibcrs  of  the  Cabinet,  the 
Congress,  the  Diplomatic  Corps;  the  contributors  to  the  building  site; 
and  the  ofHcers  of  the  Carnegie  Corporation  and  Rockefeller  Found* 
ation.  Dr.  Mkhelson  introduced  the  Episcopal  Bishop  of  Washington, 
the  Ri^t  Reverend  James  £.  Freeman,  who  delivered  the  invoca- 
tion." 

The  principal  address  was  given  by  the  President  of  the  United 

States,  Calvin  Coolidge.  The  program  also  inc  luded  brief  speeches  by 
John  C.  Merriam,  Vice-President  of  the  Academy;  Vernon  Kellogg, 
the  Permanent  Secretary  of  the  Research  Council;  and  Gano  Dunn, 
Chairman  of  the  Building  Committee.  Although  George  Ellerv  Hale 
took  no  part  in  the  ceremonies,  he  was  twice  "presented"  to  the  assem- 
bly, first  by  President  Michelson,  then  by  Gano  Dunn,  "as  the  one 
man  to  whom  we  owe  .  .  .  this  magnificent  memorial  to  the  sciences." 
As  he  turned  over  the  building  to  the  President  of  the  Academy, 
Dunn  chose,  fittingly,  to  recite  the  inscription  encircling  the  dome 
of  the  Great  Hall,  devised  by  Hale  hlmsdf  and  his  friend  James 
Breasted: 

To  science,  pilot  of  industry,  conqueror  of  disease,  multiplier  of  the  harvest, 
explorer  of  the  universe,  revealer  of  nature's  laws,  eternal  guide  to  the 
truth." 

Following  luncheon,  Thomas  Hunt  Morgan,  Columbia  University 
experimental  zoologist,  delivered  a  lecture  on  "The  Constitution  of 
the  Hereditary  Material."  drawing  on  his  currently  much  celebrated 
research  on  the  genetic  mechanism  of  sex  determination.  Late  in  the 
day  the  Academy  ceremoniously  assigned  Room  222  to  the  Engineer- 
ing Foundation,  in  appreciation  ot  its  assistance  in  establishing  the 

**  In  the  gathering  for  the  dedicMion  were  106  of  the  Academ/s  no  rocwben, 

induding  past  Presidents  Ira  Remsen  and  William  Welch,  new  Preaideni  A.  A.  Michel- 
st)n.  and  future  Presidents  T.  H  Morpin,  W  \V-  Campbell,  and  F.  B.  Jewctt  fsec  lists  in 
NAS  Archives:  real  Estate:  Buildings:  nas-nrc:  Dedication:  Invitations  &  Responses: 
1984;  also  Hale  to  Walcott,  January  25.  1984  (iMdL,  Arrangements:  x^i^-u^)]. 
«•  Helen  Wright.  £^^br»r  ^Om  Urmm$:  A  Biognpkf  if  Gwgt  ElUry  Halt  (New  York: 
E.  P.  Dutton  Be  Co.,  1966),  p.  $16;  nas.  Annvud  Rtpait  far  1923-24,  pp.  51, 55. 

For  the  printed  program,  see  nas  Archives:  real  Estate:  Buildings:  nas-nrc: 
Dedication:  Program;  tor  the  inscription,  see  Dunn  to  Hale.  May  17,  1983,  and  Hale  to 
Dunn.  June  3,  1923  (Hale  Microfilin.  Roll  48,  Frames  53,  67). 

The  "Charter  Book"  that  Hale  planned,  like  that  of  the  Royal  Society,  was  not 
realized  [  Paul  Brockett  to  Hale.  December  91.  igas  (Hale  Microdhn,  RoU  48,  Framca 
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Albert  A.  Michetson.  Charles  D.  Walcott.  Vernon  L.  Kellogg,  President  Coolidge.  John 
C.  Merriam.  Bishop  James  E.  Freeman,  and  Gano  Dunn  at  the  dedication  of  the 
Academy  building.  April  28.  1924  (Photograph  courtesy  the  Library  of  Congress). 


Research  Council.  After  sup(>er,  officers  and  members  of  the 
Academy  and  Research  Council  held  a  reception  for  their  guests.** 

The  event  was  widely  reported  in  the  national  press,  a  number  of 
the  paf)ers  printing  the  complete  text  of  President  Coolidge's  address. 
Many  of  the  readers  had  heard  the  ceremonies  broadcast  over  the 
radio — still  a  great  novelty,  not  to  say  a  national  craze — on  WCAP  in 
Washington,  WEAF  in  New  York,  and  WJAR  in  Providence. 

Newspaj>er  accounts  agreed  that  the  new  building  was  "one  of  the 
handsomest  in  Washington,"  that  its  construction,  in  which  "even  the 
stones  of  the  wall .  .  .  [were]  artificially  made  to  improve  acoustic 
properties,"  was  a  triumph  of  science.  Feature  articles  later  that  week 
described  in  detail  the  great  show  of  exhibits  in,  as  one  paper  called  it, 
the  "Miracle  Palace  in  the  Capital."  A  San  Francisco  paf>er,  possibly 
influenced  by  the  wire  re|X)rt,  captioned  its  story:  "Coolidge  Dedi- 
cates American  Museum."** 

Perhaps  the  most  gratified  member  of  the  assemblage  was  Dr. 
Walcott,  for  whom  the  years  as  President  of  the  Academy  had 
probably  been  more  exacting  than  any  since  Joseph  Henry's  time.  In 

The  single  most  complete  account  of  the  building  from  its  inception  to  the  dedication 
ceremonies  appears  in  nas.  Annual  Report  for  1923-24,  pp.  1-12.  38-54.  64-65. 
•*San  Francisco  £xam»rMT.  April  29,  1924  (nas  Archives:  pub  Rel:  Newspaper  Articles 
on  NA»-NRc  Building:  1919-1936). 
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The  Great  Hall  of  the  Academy  (From  the  archives  of  the 
Academy). 


his  diary,  where  he  recorded  faithfully  daily  events  but  rarely  an 
emotion,  he  made  note  of  his  thankfulness  that  after  twenty-five  years 
his  official  duties  in  the  Academy  had  ended.'*  The  connection  was  by 
no  means  severed,  however.  Though  he  had  recently  passed  his 
seventy-fourth  birthday,  he  continued  as  a  Vice-Chairman  of  the 


**  Smithsonian  Archives:  C.  D.  Walcott  Papers,  Diaries,  1895-1927,  entry  for  April 
27,  1923. 
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Research  Coum  il.  C'haimian  of  its  Division  of  Federal  Relations,  and 
a  member  of  two  standing  c»)niinittees  in  the  Academy,  as  well  as 
Secretary  of  the  Smithsonian,  until  his  death  three  years  later. 

E.  B.  Wilson  commented  that  there  had  never  before  been  "a 
President  [who  resided]  in  Washington  and  [had]  really  taken  care  of 
the  affairs  of  the  academy  in  the  way  Walcott  did.****  His  many  years  in 
that  office  were  long  remembered  as  a  time  of  serene  control  amid 
vast  activity,  a  dme  of  wise  administration  and  of  high  accomplish- 
ment 


**  E.  B.  Wibon  to  E.  G.  Cookfin.  January  i6, 1999  (mas  Aidim:  E.  B.  Wiboa  Fapm). 
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Robert  A.  Millikan,  who  came  to  the  recently  organized  University  of 
Chicago  in  1896  as  an  instructor  in  the  Physics  Department,  remem- 
bered Albert  A.  Michelson,  head  of  the  department,  as  possibly  the 
most  irascible  and  single-minded  man  of  science  he  ever  knew.  He 
remained  in  Michelson*s  department  for  twenty-live  years  and  wrote 
one  of  the  most  understanding  of  biographical  memonrs  of  his  former 
chief.  Millikan  commented  on  '*the  mellowing  effect  of  [Michebon's] 
later  yean,**  when  he  had  come  to  luiow  him  again  as  President  of  the 
Academy.' 

Michdson  was  bom  in  Germany  in  1858  and  brought  as  a  child  to 
this  country.  At  the  age  of  sixteen  he  was  appointed  to  the  Naval 
Academy,  and  eight  years  later,  in  1877,  became  Professor  of  Physics 
there.  It  was  then  that  he  began  the  research  in  the  velocity  of  light 

*  Robeit  A  Millikan  in  WA^BioffaplM Mmtm  I9:li7  (igs8). 
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Albert  Abraham  Michelson, 
President  of  the  Academy, 
1923-1927  (Photograph  by 
H.  P.  Burch,  AssUunt  to  J.  H. 
Breasted  of  the  Oriental  Insti- 
tute, courtesy  the  Michelson 
Museum,  Naval  Weapons  Cen- 
ter, China  Lake,  California). 


and  in  optical  measurement  to  which  he  devoted  himself  to  the  very 
end  of  his  life. 

He  was  at  the  Case  School  of  Applied  Science  when  he  was  elected 
to  the  Academy  in  1888,  the  year  after  he  and  Edward  W.  Morley 
conducted  their  experiment  in  interferometry  to  determine  the 
earth's  motion  through  the  ether.  The  negative  results  of  that  most 
im|X)rtant  experiment  were  resolved  later  in  Einstein's  general  theory 
of  relativity.  Michelson  was  universally  recognized  as  the  most  distin- 
guished of  American  physicists,  and  Cattell  ranked  him  first  in  his  list 
of  American  men  of  science  in  1903.  Four  years  later  he  received  the 
Nobel  Prize,  the  first  awarded  to  an  American  scientist,  in  recognition 
of  his  methods  of  precision  measurement  and  his  investigations  in 
sf)ectroscopy.' 

At  the  annual  meeting  of  the  Academy  in  1923,  Michelson,  who 
had  been  Vice-President  under  Walcotl  since  1917,  was  elected  Presi- 

*  Chemist  Theodore  W.  Richards,  awarded  the  Nobd  Prize  in  1914  for  his  determina- 
tion of  atomic  weights,  was  the  second  American  to  be  so  honored;  the  third  was 
Millikan,  in  1924,  for  his  work  on  the  elementary  charge  of  electricity  and  on  the 
photoelectric  effect. 
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Albert  A.  Michclson.  Albert  Einstein,  and  Robert  A.  Millikan  at  the  California  Institute 
of  Technology  in  1931  (Photograph  courtesy  the  archives,  California  Institute  of 
Technology). 


dent,  John  C.  Merriam,  Vice-President,  and  David  White,  Senior 
Geologist  in  the  U.S.  Geological  Survey,  Home  Secretary.* 

Michelson  was  in  his  seventy-first  year  when  elected  President  of 
the  Academy,  and  Hale  recalled  that  his  "most  striking  characteristic 
was  his  honesty  and  frankness.  He  always  said  just  what  he 
thought.  .  .  In  1926  Thomas  Alva  Edison,  who,  fifty  years  before, 
at  the  last  meeting  over  which  Joseph  Henry  presided,  had  dem- 
onstrated his  phonograph  and  carbon  telephone  before  the  Academy, 


*  "Minutes  of  the  Academy,"  April  1923,  pp.  aoo-soi. 

Henry  F.  Osborn  disclosed  that  Hale  was  approached  for  the  presidency,  "be- 
cause . .  .  the  Academy  needs  guidance  during  the  next  Five  years  of  the  kind  that 
President  Michelson  is  not  likely  to  be  able  to  give,  although  he  has  the  best  intentions  in 
the  world"  [Henry  F.  Osbom  to  Hale,  May  a,  1924  (Carnegie  Institution  of  Washington 
and  California  Institute  of  Technology,  George  EUrry  Halt  Papers:  Microfilm  Edition, 
1968,  RoU  48  Frame  441)].  See  also  E.  B.  Wilson  to  Hale,  January  8.  1923  (nas  Archives: 
E.  B.  Wilson  Papers). 

*  Hale  to  Emile  Picard,  Secreury,  Acad^mie  des  Sciences,  May  29,  1934  (Hale  Micro- 
film, RoU  47,  Frame  294). 
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Thomas  A.  Edison  demostrating  his  tin-foil  phonograph  at  the  National  Academy  of 
Sciences  meeting  in  April  1878  (Maihew  Brady  photograph,  courtesy  the  Thomas  Alva 
Edison  Foundation,  Inc.). 


was  proposed  for  membership.  Charles  G.  Abbot  of  the  Smithsonian 
recorded  the  event: 

During  my  term  [as  Home  Secretary,  1919-1923]  the  Section  of  Engineering 
was  set  up.  [Later]  some  engineers  favored  Thomas  Edison  but  Academicians 
of  long  standing  defeated  that  nomination.  At  the  next  council  meeting  Dr. 
R.  A.  Millikan  was  persuaded  by  engineers  to  endorse  Edison. 

Perhaps  you  may  have  seen  Millikan  balancing  on  his  toes  up  and  down, 
while  Sf>eaking,  like  little  lizards  in  the  West.  He  was  going  splendidly,  saying 
"I  am  sure  that  no  physicist  would  wish  to  oppose  Mr.  Edison's  nomination!" 
Dr.  A.  A.  Michelson,  at  that  time  thought  to  be  the  greatest  physicist  in  the 
world,  was  sitting  in  the  front  row.  He  rose  quiedy  and  said:  "I  am  that 
physicist."  Perhaps  you've  seen  bubbles  burst.  However  Edison  was  elected 
the  year  after.* 

'Charles  G.  Abbot  to  Frederick  Seitz.  June  29,  1964  (nas  Archives:  org:  Historical 
Data):  Abbot.  Adventures  in  the  World  of  Scierwe  (Washington:  Public  Affairs  Press,  1958), 
pp.  7(>-'j'j.  For  Edison  as  scientist,  see  nas.  Biographical  Memoirs  75:296  (1934).  and 
Science  76:96  (1932).  For  his  demonstration  at  the  Academy,  see  nas.  Proceedings  I:  ISO 
(April  1878). 

The  approach  of  the  Academy  in  1925  to  its  Constitutional  limit  of  250  members  led 
biometrist  Raymond  Pearl  to  prepare  a  study  of  vital  statistics  on  past  and  present 
members,  disclosing  that  the  mean  age  of  the  membership  then,  almost  sixty-one,  was 
ten  years  more  than  that  of  the  incorporators  (nas.  Proceedings  //:752-768  (December 
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Relations  between  the  Academy  and  Ike 

National  Research  Council 

Early  in  Michelson's  presidency  that  same  forthright  manner  led  to 
some  friction  in  relations  between  the  Academy  and  the  Research 
Council.  As  £.  B.  Wilson  recalled,  the  Academy  traditionally  elected 
as  Pireaideiit  ''one  of  iti  inoit  tmernatioiiatty  famous  sdenlists  widiout 
any  expectation  of  his  having  much  annoying  detail  to  han- 
dle.. .  [confining]  himself  to  the  larger  policy  matters.**  Since  Michel- 
son  at  that  time  divided  his  year  between  Chicago  and  taadcna,  it 
was  expected  that  the  detaU  could  be  safely  left  to  the  Vice-President 
of  the  Academy.  John  C.  Merriam,  who  was  then  also  a  Vice- 
Chairman  of  the  Research  Council;  to  Home  Secretary  David  White; 
Treasurer  Ransome;  and  former  Home  Secretary  Arthur  L.  Day,  all 
residing  in  Washington." 

But  Michelson,  as  Vice-President  during  the  past  six  years,  realized 
that  some  members  of  the  Research  Council,  pardy  as  a  consequence 
of  the  Carnegie  and  Rocketeller  funds  and  the  magnitude  of  resulting 
activities,  had  lost  sight  of  the  role  of  the  Academy  in  its  operations, 
despite  the  ruling  of  the  Attorney  General  in  1920.  The  Academy  had 
been  at  fault,  also,  in  its  reluctance  to  assume  more  active  responsibil- 
ity for  the  direction  of  the  Research  Councfl  in  the  postwar  years.  The 
hick  of  knowledge  in  the  Academy  of  the  activities  of  the  Research 
Council  was  partly  owing  to  the  fsict  that  the  Academy  Council  and 
the  Executive  Board  of  the  Research  Council  had  ceased  to  meet 
together  several  years  before.' 

Michelson  at  once  made  clear  his  determination  to  reassert  that 
leadership.  As  he  said  in  his  first  Annual  Report,  "[the]  growth  in 
influence,  scope  of  activities,  and  actual  volume  of  work  accomplished 
by  the  Research  Council  naturally  increases  the  administrative  re- 
sponsibility of  the  Council  of  the  academy  and  is  receiving  greater 
attention  from  the  latter.  .  .  He  wrote  Gano  Dunn  a  month  later, 
however,  "1  may  as  well  confess  that  I  have  had  serious  doubts  as  to 


19S5);  cf.  ibid.,       17-125  (March  1949)].  For  the  extension  of  the  Umiution  to  joo, 

tee  MAS,  Atmmd  Report  for  1924-^5,  pp.  »-io:  /fi29-J0,  pp.  1.  7-8. 

•E.  a  Whon  to  Ftaderidt  Sdli,  June  18.  ig|6e  <nms  AidnveK  cms:  Hkiiml  DMa)w 

*  £.  B.  Wilson  and  A.  L.  Day.  1924-1925  (correspondence  in  nas  Archives:  E.  B.  Wilson 
Papers);  Gano  Dunn  to  L.  J.  Henderson,  December  3,  1924  (nas  Archives:  org:  nas: 
Com  on  Relationship  between  nas     nrc:  Selected  Correspondence:  Second  Series). 

*  MAS,  Ammd  Rtport  for  1923,  p.  t;  C  D.  Walcott  to  S.  W.  Stntum,  May  1,  1913 
(Sauthsonian  Insdtutkm  Archivei:  C  D.  Wakott  Bapen,  Penonal  Conespondencet 
i9M-«7)  anikipaled  the  event. 
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Gano  Dunn,  Chairman  of  the 
National  Research  Council, 
1923-1928  (From  the  archives 
of  the  Academy). 


the  possibilities  of  the  smooth  workings  of  two  such  really  indepen- 
dent organizations."* 

The  issue  came  to  a  crisis  in  a  sjjeech  before  the  American 
Philosophical  Society  in  April  1924  by  outsp>oken  Academy  mem- 
ber Lawrence  J.  Henderson,  Harvard  biological  chemist,  who 
publicly,  without  naming  either  the  Academy  or  Research  Council, 
castigated  a  "mechanism,  excellent  for  some  purpK)ses,  and  conceived 
with  the  highest  motives,  [that]  has  all  but  taken  control  of  the  men 
whom  it  should  serve,"  so  that  "the  men  of  science  in  America,  in  their 
corpK)rate  ca[>acity  .  .  .  now  find  themselves  allied  and  almost  in 
partnership  with  industry  and  business."'* 

A  fortnight  later,  on  April  27,  the  day  before  the  dedication  of  the 
new  Academy  building,  Michelson  app>ointed  a  Committee  on  the 
Relationship  between  the  National  Academy  of  Sciences  and  the 
National  Research  Council,  headed  by  Gano  Dunn,  the  new  Research 

•Albert  A.  Michelson  to  Dunn,  May  si.  1923  (nas  Archives:  enc:  Relations  with 
Engineering  Foundation). 

»•  Henderson,  "Universities  and  Learned  Societies,"  Scimce  59:477-478  (May  30, 
1924):  E.  B.  Wilson  to  Frederick  Seilz,  June  18,  1962  (nas  Archives:  org:  Historical 
Data). 


The  Twenties:  Niw  H&ritons  m  Sdetiee  I  287 


Council  Chairman.  Its  members  were  John  C.  Merriam.  Arthur  Day, 
and  Raymond  Pearl."  In  the  year  that  followed,  the  committee 
devised  and  saw  enacted  major  changes  in  the  Constitution  of  the 
Academy  designed  to  determine  "more  precisely  the  scientific  and 
business  relations  of  the  two  bodies  and  a  satisfactory  procedure  for 
OHniiion  iniereats''  that  would  ensure  '^e  full  responsibility^  of  the 
Academy  for  the  research  activities  of  the  Research  Council  and  vest 
in  the  Academy  "final  authority  of  control**  over  the  administration 
and  operation  of  the  Coundl.** 

Most  significant  was  the  creation  of  a  seven-member  Executive 
Conunitiee  of  tiie  Academy  Council,  composed  chiefly  of  members 
within  commuting  distance  of  Washington,  who  would  be  able  to  hold 
frequent  meetings  for  consideration  of  pro|X)sals  for  new  Research 
Council  projects.  The  members  of  the  Kxcrutive  Committee  were,  in 
addition,  made  ex  officio  members  of  the  Research  Council's  Executive 
Board. 

And,  removing  any  lingering  doubts  about  the  building,  the  Coun- 
cil of  the  Academy  was  authorized  to  appoint  a  Custodian  of  Build- 
ings and  Grounds  to  control  '*all  buildings,  grounds,  furniture,  and 
other  physical  property  belonging  to  the  National  Academy  of 
Sciences  or  the  National  Research  Council,  or  intrusted  to  their 
care.****  Provision  was  also  made  for  the  transfer  to  the  Academy  of 
any  patent  rights  developed  as  a  consequence  of  Research-Council- 
sponsored  acdvities.'^ 

In  a  related  action,  in  June  1924,  the  Board  of  Trustees  of  the 
Carnegie  Corporation  had  changed  the  wording  of  its  1919  resolution 
governing  the  endowment  fund.  Instead  of  directing  that  the  fund  be 
used  "for  the  gradual  development  and  permanent  support  of  the 

"The  corretpondence  of  E.  B.  WIImmi  tuggestt  that  the  priiid|Ml  "Academy  pofici- 

cians"  or  "upliftcrs"  were  Hale,  Noyes.  and  "the  newfy  discovered  evangelist"  Mitlikan; 
their  critics.  HfrultTsoti,  Wheeler.  Catlell.  and  Morj^an;  and  the  moderators  between 
them.  Day,  Merriam,  Dunn,  Jcwctt,  Pearl,  Kellogg,  and  Wilson  (correspondence  in  nas 
Archives:  adm:  om;:  Historial  Data:  ig6e>ig64.  and  HM.,  E.  B.  Wflson  Papers): 
"Minutes  of  the  Council."  April  I9t4,  p.  135. 

"Report  on  the  Relations . .  .  unanimously  adopted  by  the  Committee,"  April  16, 
19S5  (nas  Archives:  ORG:  nas:  Com  on  Rebtions  between  nas  &  nrc:  Report:  General); 
NAS,  Annual  Report  for  i924-25,  p.  141;  1923-26,  pp.  7-11.  55. 
»DiiiinioH.E.Howe.lfay  1, 19*9  (Hale  MiarofifaB.ltoH  48,  Fhunct  4a-44); 
President,  nas.  and  Chairman,  nrc.  April  12,  1924  (ibid..  Roll  48,  Frames  2^8-233). 
copies  in  nas  Archives:  orc;:  nas:  Com  on  Allocation  of  Space  in  Building:  |nt  with  nrc; 
NAS,  Annual  Report  /or  1923-26,  pp.  7-12.  As  the  corporate  body,  tlic  Academy, 
through  hs  Coundl,  was  required  to  wpprwt  aH  contracts  propoeed  by  the  Research 
Council. 

'*  "Minutes  of  the  Council,*'  April  1985,  pp^  S06-307. 
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work  of  the  Research  Council"  alone,  the  amended  resolution  stated 
that  the  fund  was  "for  the  purposes  of  the  Academy  and  the  National 
Retearch  Council.****  Several  days  later  the  Academy  realized  its  only 
benefit  from  the  new  wording  when  the  Execudve  Board  agreed  to 
provide  funds  from  the  endowment  income  for  the  Academy's  first 
full-dme  staff  member.  P^ul  Brockett,  Assistant  Secretary  of  the 
Academy,  who  was  previously  a  part-time  employee  with  an  ofHce  at 
the  Smithsonian  Institution,  was  moved  to  the  new  building  and  was 
appointed,  as  well,  the  Academy's  Custodian  of  BuikUi^  and 
Grounds.'*  Thus,  attention  to  the  Academy's  interests  was  assured  on 
a  day-to-day  basis,  in  its  relations  with  both  the  government  and  the 
Research  Council. 

In  a  reflective  moment,  as  ihc  Academy-Research  Council  relation- 
ship neared  resolution,  E.  B.  Wilson  reassured  a  distressed  Gano 
Dunn  that "  [aj  meeting  of  the  Academy  isn't  a  directors'  meeting.  It  is 
more  like  our  old  fashioned  New  England  Town  Meeting."  And  as  he 
observed  in  another  letter,  '*What  the  cridcal  members  of  the 
Academy  do  not  recognize  is  that  of  the  290  members  of  the  Research 
Council,  69  are  members  of  the  Academy  and  more  would  be  drafted 
if  they  would  accept  appdntment.**  Moreover,  another  47  Academy 
members  were  involved  in  the  Research  Council  projects,  making  in 
all  1 10,  or  almost  half  of  the  Academy  membership." 


Engineering  and  Industrial  Research 

Michelson's  assumption  ot Office  and  his  reassertion  of  the  Academy's 
role  came  just  as  the  Research  Council  was  extricating  itself  1  roni  an 

"  NAS.  Annual  Report  for  1924-2^,  p.  7. 

For  the  reasoning  bt-hind  \hv  original  wording,  sec  F.lihu  Rooi  to  V..  D.  Walcott, 
January  sg,  igso  (nas  Archives:  wwksul:  Funds:  Grants:  Carnegie  Corporation  of  ny: 
BuOding  and  EadofKmeiit  Fund). 

**nM,AmmalReportf9rl925-26,  pp.  3,  ii-ia:G.K.  Burgess  to  David  White.  Joljr  15. 
1984  (has  Archives:  org:  Staff:  Assisunt  Secretary  :  Paul  Brockett) 

The  Academy's  limiied  access  10  the  fund  was  "in  accordance  . . .  with  the  under* 
ttanding  reached  by  aM  concerned  prior  to  June  1984. . .  .**  W.  W.  CampbeD  to  F.  P. 
Keppei,  November  90, 1954  (nas  Ardum:  miANca:  Fbnds:  GraiMs:  Carncf^  Corpo> 

ration  of  ny:  Building  and  Endowment  Fund:  Enlargement:  Proposed). 

Paul  Brcxkett,  Assistant  (later.  Executive)  Secretary  of  the  Academy  since  jgij.  held 
that  office  and  the  custodianship  of  buildings  and  grounds  until  his  retirement  in  1944, 
when  the  latter  retponwfaiKty  was  tnraferred  to  the  BuaneM  Manager  of  the 
Academy  Reieaich  Council  [F.  B.  Jcwett  to  Brockett.  G.  D.  Meid.aMl  W.  H.  Renenon, 
January  14, 1944  (nas  Archives:  Jciwa  file  90.10^)!.  For  the  lUUJiLMion  of  eaecutivc 
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administrative  im|>asse  with  its  founding  sponsor,  the  Engineering 

Foundation. 

A  new  Research  Council  division,  the  Division  of  Research  Exten- 
sion, had  been  organized  in  June  1919  to  act  for  the  science  and 
technology  divisions  in  the  Research  Council  in  promoting  their 
interests  in  industry.**  Its  original  designations  as  ''industrial  rela- 
tion^  and  then  *indiutrial  research"  conflicted  with  primary  concerns  of 
the  Division  of  Engineering.  Research  Extension  was  intended  par- 
ticularly to  encourage  industrialists  to  broaden  their  research  ac- 
tivities and  to  persuade  smaller  industries  having  common  interests  to 
join  forces  in  establishing  research  laboratories.  Within  three  years  it 
had  fadliuted  the  organization  of  a  Crop  Protc(  tion  Institute  for 
research  in  plant  diseases  and  insect  pests,  a  Horological  Institute,  a 
Corrosion  Committee,  and  a  Tanners'  Council.  However,  conflicts 
developed  not  only  with  the  Division  of  Engineering,  but  also  with  the 
Engineering  Foundation. 

The  Research  Council's  Division  of  Engineering,  its  offices  still  in 
the  Engineering  Foundation  building  in  New  York,  had  reorganized 
after  the  war  to  stimulate  and  coordinate  both  fundamental  and 
engineering  research  in  industry  by  bringing  together  scientists  and 
tedinologists.  In  the  spring  of  192 1 ,  the  division  Chairman,  Harvard 
engineer  Comfort  A.  Adams,  proposed  that  the  Foundation  assume 
the  functions  of  the  Division  of  Engineeili^  of  the  National  Research 
Goundl,  in  order  to  coordinate  better  the  similar  efforts  of  its  con- 
stituent societies  representing  civil,  mining  and  metallurgical,  me- 
chanical, and  electrical  engineering.'" 

Initially,  both  the  Foundation  and  Research  Council  looked  with 
favor  on  the  proposal,  but  before  long  it  came  under  mutual  suspi- 
cion. The  young  Foundation,  with  its  meager  funds,  feared  that  it  was 
about  to  be  absorbed  into  the  Research  Council's  much  larger  Division 
of  Engineering.  To  the  Research  Council  it  seemed  that,  with  en- 
gineering inextricably  "interwoven  in  our  scheme,"  as  Hale  said,  any 
such  move  might  well  result  in  similar  proposals  in  other  divisions  and 
threaten  the  whole  structure  of  the  Research  Council.** 

s^rrctarics  and  executive  ofTtcen  of  the  Academy  and  National  Research  Council,  tee 
Appendix  H. 

■*E.B.WiHintoGanoI>uiin,April7and  15,  i985(NAsAidiim:E.B.liVQKMihpert). 
**  NAS,  Annual  Report  for  1919,  ppL  74-75,  to. 

For  the  origins  of  that  rxten^sion  division  in  a  wartfane  INvilioO  of  General  RdadOM, 
»CK  Annual  Report  Jar  1918,  pp  fio-T)!.  (i.j,  102. 

**Teiegrain,  Dunn  to  Hale,  April  11,  1921,  and  "Revised  Dratl,  April .  . .  198 1*"  (Hale 
Mkrofifan,  Kdl     Frames  86. 88-90). 

"*  "Minulctof  the  Interim  Committee."  Apfil  18. 1911;  Vernon  Kellogg  to  A.  D.  Flinn, 


Copyrighted  material 


SQO  /  ALBERT  ABRAHAM  MICHELSON  (1923-I987) 

Much  discussion  and  some  acrimony  occurred  on  both  sides  for 
almost  two  years;  and  early  in  1923,  as  Gano  Dunn  reported,  "the 
Engineering  situation . . .  flared  up  again  as  sometimes  flares  up  a 
battle  to  cover  a  retreat."*'  A  measure  of  harmony  was  assured  upon 
the  appointment  of  Frank  B.  Jewett,  Vice-President  of  Western 
Electric,  as  Chairman  of  the  Division  of  Engineering.  Soon  after, 
Maurice  Holland  became  the  full-time  Director  of  the  division — a 
newly  created  office — and  mining  engineer  Charles  F.  Rand.  Pres- 
ident of  the  Foundation,  was  appointed  an  ex  officio  member  of  the 
Research  Council's  Executive  Board."  Nevertheless,  the  first  close  ties 
between  the  Foundation  and  the  Research  Council  had  been 
weakened  and  remained  so  for  the  next  three  decades. 

The  question  in  the  Research  Council,  of  the  increasingly  overlap- 
ping acdvities  of  its  Research  Extension  and  Engineering  Divisions  in 
their  promotion  of  industrial  research,  was  resolved  in  January  1924 
with  the  consolidation  of  Research  Extension  in  a  new  Division  of 
Engineering  and  Industrial  Research.** 

Jewett  and  Holland  set  about  revitalizing  the  division.  For  an 
advisory  committee  they  called  on  division  members-at-Iarge,  includ- 
ing Bureau  of  Standards  Director  George  K.  Burgess  (whose  agency 
during  the  war  had  acquired  a  huge  industrial  research  building), 
consulting  engineer  John  R.  Freeman,  Arthur  D.  Little,  and  Ambrose 
Swasey.  Through  a  massive  speaking  and  publication  effort  they 
proceeded  to  "sell  the  'research  idea'  "  to  industrial  executives,  trade 
associations,  and  the  public,  and  to  promote  expansion  where  re- 
search already  existed.** 

Added  impetus  came  from  the  Academy's  National  Research  En- 
dowment campaign,  soon  to  get  under  way,  and  foreshadowed  in 
division  plans  for 

the  stimulation  of  larger  industrial  organizations,  which  may  bt*  in  the 
situation  to  maintain  their  own  independent  laboratories,  to  see  the  advan- 

Sepleinbcr  86.  1922:  Dunn  to  Kellogg,  September  30,  198a;  Diinn  to  Kellogg,  Decem- 
ber a,  igss;  Hale  to  Dunn,  December  j,  igss  (nas  Archives:  enc:  Relations  with 
Engineering  Foundation). 

**  Dimn  to  Kellogg,  May  14,  igts,  (nas  Archivei:  mo:  Rdatioas  with  Engineering 

Foundation). 

"Minutes  of  the  Interim  Committee,"  February  26.  1983,  p.  3:  sas,  .^nmuil  Report  Jot 
1923,  pp.  40,  1S5;  "Engineering  Foundation  1914-1954.  "  Liigmeering  Foundation, 
Ammmd  Report  for  1953-94,  p.  14  (c»py  ui  nas  Atdiives). 

**  Dunn  to  Executive  Board,  nrc,  May  10,  1923  (nas  Archives:  ex  Bd:  Com  on  Polidea); 
NAS,  Annual RtpeH for  1923-24,  pp.  99-84;  "Minutes  of  tiie  Council,''  November  1914, 
p.  178. 

^^HAttAmmt  Report  for  I923'-24,  pp.  61,  84: 1924-25,  pp.  75-76  et  seq. 
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^  tagc  of  contributing  to  the  suppoi  i  of  pure  science  for  tfie  sake  of  increasing 

^  ihe  fundamental  scientific  knowledge  on  which  future  progress  in  applied 

M  science  aiMofcitely  depends.** 
« 

g  Those  laboratories  in  industry  had  begun  to  proliferate  since  the  turn 

g  of  the  century,  when  there  had  been  fewer  than  half  a  dozen, 

^  including  the  first,  set  up  by  rhomas  Edison  in  1870,  and  those  of  the 

^  Pennsylvania  Railroad,  B.  F.  Goodrich,  Bethlehem  Steel,  and  General 

^  Electric.  In  1920.  when  the  Research  Council  issued  its  first  directory 

_  of  industrial  laboratories,  thev  totaled  fewei  than  three  hundred.  A 

J  decade  later,  stimulated  equally  by  booming  business  and  industry 
and  by  the  energetic  efforts  of  the  Research  Council,  the  number  had 

^  risen  above  sixteen  hundred.  The  expenditure  on  applied  research  in 

I  industry,  in  professional  schools,  technical  colleges,  and  in  govern- 
ment bureaus  was  estimated  in  19x5  at  $soo  million  a  year.** 


Pioneenng  m  the  Field  of  Conseruaikn 

The  settlement  of  the  engineering  question  had  a  salutary  and 
stimulating  effect  on  the  Academy  and  came  almost  simultaneously 
with  the  first  detailed  report  of  its  special  Committee  on  Forestry.  The 
accomplishments  of  that  committee  had  been  an  extraordinary  suc- 
cess and  represented  precisely  what  the  Academy  was  set  up  to  do. 
The  ctnnmittee  had  not  only  been  requested  to  make  the  study  by  a 
government  agency,  the  UJS.  Forest  Service,  but  had  been  adequately 
funded,  first  with  Academy  assistance  and  then  by  a  General  £duca- 
tion  Board  grant. 

It  began  with  a  paper  on  forestry  problems — particularly  the  re- 
forestation of  cutover  lands — presented  at  the  annual  meeting  in 
1924  by  the  Chief  of  the  Service.  William  B.  Greeley.  Upon  his 
request  for  the  help  of  the  Academy,  Michelson  ap|X)inted  a  commit- 
tee under  Wisconsin  plant  pathologist  Lewis  R.  Jones,  with  Herbert 

*•  HMMitKual  Report  for  1923-24,  pp.  61-61. 

••"RcMudi  Labomorics  in  IndusuM  EnafalUiineatt . . . mc,  BdbsiN  2 
{i^)...Mblm8i  ( I9S  I);  Ctorics  E.  K.  Meet  and  John  Leeniiaigw.  71»  Orgtmita 

Hm  Industrial  Scimtific  Research  (New  York:  McCiau  Hill  Book  Co  .  1920,  sd  ed., 
1950).  p.  1 1,  reported  462  r«)mpanies  with  9,^50  laboratory  workers  and  expenditures 
of  $89  million  in  1981,  the  number  of  workers  doubling  by  1937.  and  8,550  companies 
v'idi  70.03s  woriwn  and  expenditurct  of  $af4  mUBon  in  1940. 

Hot  Vannevar  Bush's  estimate  of  the  map^tiide  of  indusorial  rtiearch  in  the  igSM* 
see  wt^AmmdRtpmrtJar  1938-39,  p.  41. 
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Hoover,  John  C  Merriam,  and  Charles  Waloott  among  ks  memberi. 
A  year  buer  the  Academy  submitted  to  the  Service  a  report  on  forest 
policy  based  on  research  in  the  fundamentals  underlying  forest 
nuuiagement,  had  initiated  a  special  study  of  silviculture  by  two  of  its 
members,  which  would  later  be  much  acdaimcfl,  and.  c  rowning  its 
efforts,  had  obuined  the  establishment  of  the  Research  Council 
fellowships  in  forestry  and  agriculture  that  it  had  recommended." 
The  activities  of  the  committee  spanned  a  period  of  almost  seven 
years. 

The  Jones  committee  was  c  losely  r  elated  to  the  movement  for  the 
conservation  of  natural  resources  begun  in  the  previous  century  and 
resumed  with  Iresh  incentives  after  the  war.  Besides  the  Academy's 
long-lasUng  conservation  and  forestry  committees*  sdll  other  aspects 
of  the  movement  appeared  in  a  number  of  Academy  and  Research 
Coimdl  committees  as  the  century  progressed. 

One  example  came  out  of  the  work  of  naturalist  and  taxidermist 
Charles  Ethan  Akeley,  whose  museum  exhibits  and  movies  of  moun- 
tain gorillas  in  the  Congo— the  first  motion  pictures  of  wild  gorillas  in 
their  natural  surroundings— led  King  Albert  of  Belgium  to  set  aside  a 
reserve  for  their  permanent  protection  in  March  1925.  Following  a 
request  that  April  from  the  Belgian  government,  a  Committee  on  the 
Pare  National  Albert  under  Robert  Yerkes  was  appointed,  initially  to 
further  the  cooperation  of  American  scientists  in  the  use  of  the 
sanctuary  and,  later,  to  encourage  the  development  of  management 
policies  for  the  park  that  would  both  preserve  natural  conditions  and 
permit  continuing  scientific  research." 

A  second  committee  was  that  on  the  Scientific  Problems  of  National 
Parks  (earlier,  on  the  Grand  Canyon)  under  Merriam.  Between  igaS 
and  1935  the  committee  prepared  extensive  exhibits  for  the  Yavapai 
Station  in  the  Grand  Canyon  and  the  Sinnott  Memorial  at  Oregon's 
Crater  Lake,  explaining  the  geologic  and  paleontologic  processes  that 
had  given  rise  to  these  natural  wonders.**  In  1951  a  third  Academy 

"Minutes  of  the  Academy."  April  1924.  p.  tynet  %eq.:  nas.  .Annual  Report  for  1923-24. 
p.  ai  ...  1930-31,  pp.  19-20;  NAS  Archives:  org:  nas:  Com  on  Forestry;  1.  W.  Bailey 
and  H.  A.  Spoehr,  TVlMr  <f JtMsmA  m  Dnwli^^ 
York:  Macmillan  Co.,  1919). 

For  the  long-lived  (1919-1947)  f  ommiitee  on  fiinMUy  in  Uie  Reicarch  Council,  ace 
NAS,  Annual  Report  for  1921,  p.  48  ft  seq. 

»  MM,  AmnmtRtport  far  §924^5,  pp.  19-ti;  1930-31.  p.  87:  Xhufc*  EthMi  Akdey." 
in  Dk6mmy  tfAmmkam  Biagnphf;  Sdmer  61 :6SS-6S4  Oune  19, 1915):  has  Arduvo: 

org:  nas:  Cotnmittee  on  Albert  National  Park:  i925-i9'^i. 

••nas.  Annual  Report  for  1927-28,  pp.  58-39:  1930-31,  p.  30;  1934-35,  pp.  31-38; 
1942-43,  p.  16. 
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committee,  also  under  Merriam,  prepared  a  report  at  the  request  of 
Horace  M.  Albright,  Director  of  the  National  Park  Service,  which 
oonfirmed  that  Arizona's  massive  crater  (1.2  kilometers  in  diameter) 
was  of  meteoric  rather  than  volcanic  origin,  and  recommended  that 
the  area  be  designated  a  national  park.** 

In  the  Research  Council,  Isaiah  Bowman's  three-year  Committee 
on  Studies  of  Pioneer  Belts,  a  joint  project  with  the  Social  Sdenoe 
Research  Council,  made  a  woridwide  survey  of  sparsely  settled  areas 
where  proper  use  of  environmental  resources  had  been  neglected. 
The  resulting  planning  report  and  program  were  turned  over  to  the 
Social  Science  Research  Council  and  the  American  Geog^raphical 
Society  for  their  use."  That  same  year,  1926,  a  study  by  a  Committee 
on  Shore-line  Investigations  subsequently  led  to  the  organization  of 
the  American  Shore  and  Beach  Preservation  Association.** 

Possibly  the  most  ambitious  of  the  conservation  committees  was  that 
on  the  Ecology  of  the  Grasslands,  set  up  in  the  Research  Council's 
Division  of  Biology  and  Agriculture  in  the  spring  of  193$.  Univer- 
sities in  the  Plains  states  had  reported  that  the  destruction  of  grasses 
by  erosion  and  the  misuse  of  the  land  by  settlers  and  fai  meis  had 
become  as  serkNtt  as  the  deforestation  in  the  East  at  the  turn  of  the 
century.  The  National  Research  Councfl  organized  its  committee  at 
the  request  of  the  Ecological  Sodety  of  America  (founded  in  1915), 
and  set  out  to  provide  support  and  direction  to  midwestem  univer- 
sities planning  fundamentad  investigations  that  would  put  grasslands 
management  on  a  scientific  basis." 

The  large-scale  cooperative  project  launched  by  the  committee 
involved  universities,  biological  and  ecological  societies,  the  National 
Park  Association,  U.S.  Forest  Service,  Biological  Survey,  and  the 
Carnegie  Institution  of  Washington.  It  supix>rted  on-site  research  at 
the  universities  for  almost  ten  years.  During  that  same  period,  a 
Committee  on  Land>Use,  of  broader  scope,  under  Isaiah  Bowman, 


For  nmilar  work  carried  out  later  under  Research  Council  auspices,  see  the 
Mission  66  Commitiee  of  the  American  Geological  Institute  (has,  Awmd  Bepmtfi^ 

1958-59,  p.  46). 

"nas,  Annual  Report  jot  1931-32,  pp.  25-26;  Horace  M.  Aibnght  to  the  National 
Acadenqr  of  Sciences,  November  13.  1931  (nas  Aidiives:  cms:  has:  Com  on  Meteor 
Cnm), 

*'  NAS.  Annual  Report  for  1925'26,  p.  80;  192^27 »  pp.  4S-49;  NAS  Arduves:  c&G:  Com 
on  Pioneer  Belts:  1986-28. 

"  NAS,  Amtml  Report  for  1925-26,  p.  79;  1939-40,  p.  60. 

"NAS,  ilmwaf  lUpmtfir  i932-33,  p.  59  «<  js^l;  V.  E.  Shdford,  ''Report  of  the 
Com  . . .  1999"  (MAS  Archives:  sIea:  Com  on  Ecologjf  of  Grasdands:  Annual  Report: 
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made  studies  of  land  retources  and  land  use  in  rebtkm  to  public 
policy.  Both  commifiett  worked  for  a  time  in  the  lame  terndn.** 


Efforts  Oft  Behalf  of  Bask  Research 

During  Michelson's  presidency,  the  Academy  renewed  its  efforts  on 
behalf  of  a  basic  commitment  of  the  Academy,  namely,  the  supp>ort 
and  promotion  of  pure  science.  Thus  far  it  had  pursued  this  goal  with 
the  small  funds  held  in  trust  and  through  special  increments  for  basic 
research,  such  as  the  Forestry  Committee  had  realized.**  The  pros- 
perity of  the  igsos  seemed  to  offer  a  golden  opportunity  to  achieve  a 
lai|per,  adf-^wntaining  lource. 

Hale  first  suggested  such  a  potability  at  a  meeting  of  the  Council  in 
March  19*4.  A  year  later  he  reported  a  plan  to  establish  a  research 
foiindafiop  under  Aoulemy  auspices  and  through  its  funds  to  'in- 
crease and  strengthen  American  contribudons  to  the  mathemadcal, 
physical,  and  biological  sciences"  by  making  sums  available  to  the 
ablest  and  most  productive  investigators  engaged  in  pure  research.** 
On  May  8,  1925,  at  a  meeting  at  the  Metropolitan  Club  in  Washington 
attended  by  Andrew  W.  Mellon,  Herbert  Hoover  (then  Secretary  of 
Commerce),  William  Welch,  Thomas  H.  Morgan,  and  Vernon  Kel- 
logg, Hale  presented  a  modified  plan,  an  Academy  proposal  for  a 
National  Research  Endowment,  its  purpose  to  redress  the  imbalance 
between  industrial  research  and  its  source,  basic  science. 

**  Shdford  tu  Isaiah  Bowman,  January  1 5,  1934  (nas  Archivct:  lluu  Com  on  Ecology 
of  Gnuhndt:  General). 

For  the  reports  of  Bowman's  committee,  see  nas,  Annual  Report  for  19S3S4,  p  85; 
Science  Ad%ison  Board.  Report,  1933-1934  (Washington,  September  to.  199^.  pp. 
i65-«6o;  dnd.,  1934-35,  pp.  55-67.  425-440. 

For  the  iworfcof  an  mc  Committee  on  Land  Clawification,  ace  HK^Anmtal Rtport for 

**  NAS.  Anntial  Report  for  1924-25.  p.  2;  1926-27,  p.  2. 

As  the  Academy  reported,  it  wa?  the  trustee  for  approximately  $3,ooo,o(X)  and  the 
expenditure  of  $1,150,000  for  the  Research  Council,  but  income  for  its  own  purposes 
«nM  le»  than  I9.000  ("Mimitet  of  the  Academy."  April  1930.  pp.  246-248;  has,  Ammd 
tUprnifor  1929-30,  pp.  so-<s). 

•*  "Minutes  of  the  Council."  March  1924,  p.  228;  April  1925,  p  '^'^2;  ^^'^  An  hives:  org: 
nas:  Cx)m  on  Additional  Funds  for  Research:  1984-S5:  nas.  Annual  Report for  1925-26, 
pp.  16-17. 

For  an  earlier  unmccewftil  proposal  that  the  Academy  and  Research  Gcmndt  joindjr 
create  a  National  Research  Foundation  to  receive  and  administer  large  amounts  for 
sdentilic  research*  see  has  Archives:  tx  fid:  Com  on  National  Research  Foundaiioa: 
igta. 
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Madame  Marie  Curie,  co-discoverer  of  radium,  with  President 
Herbert  Hoover  at  the  Academy  building.  October  30,  1929 
(Photograph  courtesy  Wide  World  Photos). 


Cc 
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The  impressive  twenty-five-member  Board  of  Trustees  of  the 
Endowment*  set  up  on  November  9,  1925*  and  chaired  by  Hoover, 
comprised  Elihu  Root,  Andrew  W.  Melkm,  Charles  Evans  Hughes, 
Edward  M.  House,  John  W.  Davis,  Jufius  RosenwaM,  Owen  D. 
Young,  Henry  M.  Robinson,  Felix  M.  Warburg,  Henry  S.  Pritchett, 
W.  Cameron  Forbes,  and  Academy  members  Michelson,  Merriam, 
Dunn,  Welch,  Morgan,  Carty,  Veblen.  Breasted.  Simon  Flexner, 
Lewis  R.  Jones  (of  the  Forestry  Committee),  Arthur  B.  Lamb,  and 
Hale." 

The  Academy  announced  a  goal  of  $20  million  lo  be  expended  at 
the  rale  of  $2  million  a  year  for  ten  years.  The  endowment  would  be 
used  to  relieve  exceptionally  qualified  scientists  of  the  excessive  de- 
mands of  teaching  and  administration  in  order  to  pursue  their 
research  and  to  aug^ment  the  efforts  of  pure  science  institutions.  As 
part  of  the  fund-raising  effort,  a  massive  educational  and  publicity 
campaign  was  launched  with  the  issuance  of  a  brochure  dimmed  to 
selected  individuals  and  industrial  corporations,  particularly  those 
companies  with  large  research  laboratories.** 

The  campaign  in  its  first  two  years  produced  a  number  of  pledges, 
but  thereafter  ceased  to  prosper.  The  Academy  came  to  realize  that  so 
large  a  fund  might  not  be  collected  and  in  any  event  probably  could 
not,  without  trial  experience,  be  expended  effectively.**  With  the 
assent  of  those  who  had  pledged  support  to  the  undertaking,  the 
Academy  initiated  a  new  campaign,  for  a  National  Research  Fund, 
setting  the  more  modest  goal  of  $1  million  a  year  for  a  five-year 
period.  That  goal,  with  just  seven  contributors,  was  reached  in  the 
spring  of  1930;  and  the  Academy,  amid  the  reverberations  of  the 
Great  Crash,  made  plans  to  launch  the  program  that  October.  The 
eventual  default  of  one  contributor  in  providing  his  share  forced 
the  Academy  to  release  the  others  from  their  pledges,  which  had  been 

"  Hale  to  J.  J.  Carty  (who  had  been  unable  to  attend).  May  9.  igts  (Hale  Microfifan, 
Roll  9,  Frame  657);  "Minutes  of  the  Coundl."  November  1915.  insert  p.  435;  MiiS, 
Annual  Report  Jot  1925-26,  pp.  a.  16-17. 

Ptedicttbly,Catlenin5dffiieirtfi:  188 (February  is,  i9a6)prale«edtliep«ciiiiieoflhe 
food, 

**  Brochure.  National  Research  EndourmerU :  A  National  Fund  for  the  Snfftrt  tf  Rumnk  m 

Pure  Science  (nas  Archives:  org:  nas:  nre:  Brochure:  1925). 

For  the  special  interest  of  Jewell's  Division  of  Engineering  in  the  iund,  see  nas, 
Atmml  Report  for  1929-26,  p.  76. 

"Hale  to  Root,  October  21.  1927  (Hale  Micronim.  Roll  30,  Fkainet  977-980);  Hale. 
'•Sdenoe  and  the  Wealth  of  Natkmi."  Hmpti't  ii6:243-251  (June  19^). 
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contingent  on  the  entire  sum  being  raised.  1  he  project  was  finally 
abandoned  in  1934.'** 

In  the  spring  of  1937,  as  cundiiions  in  both  the  Academy  and  the 
nation  improved.  Academy  member  Albert  F.  Blakeslee,  botanist  and 
Director  of  the  Depflutment  of  Genetks  of  the  Carnegie  Institution, 
peniiadcd  Frank  R.  lillie,  then  Plresident  of  the  Academy,  to  seek  a 
new  bnMd4»sed  science  fund  for  the  stimufaition  and  support  of 
fundamental  research  and  for  general  purposes  of  the  Academy. 
After  much  careful  planning,  which  set  no  goal  or  Hmit  on  the 
subscription,  the  National  Science  Fund,  **for  the  promodon  of 
human  welfare  through  the  advancement  of  science,**  was  formally 
established  and  launched  in  1941,  three  months  before  the  attack  on 
Pearl  Harbor.*' 

Although  the  war  hampered  the  Fund's  growth,  a  review  in  1949 
revealed  that  over  $100,000  had  been  received  and  expended  from  it 
for  purposes  as  diverse  as  production  costs  for  an  educational  movie 
and  awards  for  meritorious  research.  During  this  same  period,  how- 
ever, the  wartime  accomplishments  of  science  had  impressed  the 
country  with  the  national  imf)ortance  of  pure  research.  The  debate  in 
Congress  on  federal  support  of  sciendfic  research  ended  in  May  1950 
with  the  creation  of  the  National  Science  Foundation.  Affirmed  as 
national  policy  for  that  new  agency  was  the  federal  government's 
responsibility  for  the  promotion  of  basic  research  and  education  in 
the  sciences*  After  a  final  critical  review  in  December  1953,  the 

*•  "Minutes  of  the  Ck»uncil,"  Scpiember  1930.  pp.  299-302;  Jewett.  "Report  of  the 
Trustees  ot  the  National  Science  Fund  ....  April  19.  1934.  p-  s  (nas  Archives:  org:  nas: 
hup:  Final  Report:  1934):  A  Hunter  Dupree,  Science  m  the  Federal  Gevemment:  A  Hvlaey 
efPMdetaiiiAeMtkitoi940  (Cambrit^  The  BcOunp  Pra»  of  Harvard  Univenhy 
Press.  1957).  pp.  340-343;  R.  C.  Tobey,  The  American  Ideelogf  ef  NaUonal  Science, 
1919-1930  (Pittsburgh:  University  of  Pittsburgh  Press,  1971).  pp-  199-232;  Lance  E. 
Davis  and  Daniel  J.  Kevles,  "The  National  Research  Fund:  A  Case  Study  in  the 
Industrial  Support  of  Academic  Science.**  Mmmm  I2:ffft'930  (1974). 

Its  termination,  as  well  as  that  of  a  more  successful  eight-year-old  Committee  on 
Funds  for  the  Publication  of  Research,  appeared  in  has,  Atmued  Repem  fee  1934-35, 
p.  19. 

For  unsuccessful  efforts  to  secure  funds  for  administrative  purposes  of  the  Academy, 
•ee "Minutes of  tiie Councfl*  April  igtg.  pp.  i8a-is4,  a46--t48:  nas  Arcfaim:  oic; 
nas:  Com  on  Funds  for  Academy  Purposes:  1999-1955. 

*'  Memorandum,  W.J.  Robbins  to  Director.  National  Science  Fund.  May  15.  1941  (nas 
Archives:  OBc:  nas:  National  Science  Fund:  Historical  Account  by  W.  J.  Robbins: 
1941);  ABieit  F.  Bialwslee,  "Origin  and  Ideak  of  the  National  Science  Fund."  Sekmu 
9#:956-S58  (October  17. 1941);  UM^AmmuliUptrtfee  1940^1 ,  pp.  aa-aft. 


Copyriytituu  liiaicrial 


89^  /  ALB£RT  ABRAHAM  MICHELSON  (1923-I987) 


Academy  Councfl  formaUy  terminaied  itt  Natioiial  Sdenoe  Fund, 
bringing  to  an  end  an  almost  continuous  effort  of  thirty  years.^ 


The  Committee  on  Government  Problems 

In  addition  to  the  impetus  the  Forestry  Committee  gave  to  the 
Academy's  endowment  campaign,  the  work  of  that  committee  al*^ 
furnished  inspiration  for  the  Committee  on  Government  Problems 
(and,  briefly,  Government  and  National  Problems)  proposed  at  the 
autumn  meeting  in  1925  by  John  C.  Merriam,  Academy  Vice- 
President  and  member  of  the  Forestry  Committee.  Citing  the  commit- 
tee's studies  of  "fundamental  physics,  chemistry  and  biology 
which  .  .  .  [would]  serve  as  the  foundation  for  future  research  in 
forestry,"  Merriam  suggested  that  the  govemmem  might  be  in- 
teiested  in  the  Academy's  "helping  to  lay  the  foundations  for  study  of 
other  great  national  problems."** 

The  committee  members  under  Merriam  included  President 
Michehon  and  Vice-President  Fred  E.  Wright,  the  chairmen  of  the 
ten  sections  of  the  Academy*  Gano  Dunn  as  Chairman  of  the  National 
Research  Council,  and  WaJcott,  Chairman  of  the  Research  CoundTi 
Divison  of  Federal  Relations.  Meeting  in  April  1916,  and  again  in 
igs8,  the  committee  found  itself  unable  to  do  more  than  agree  that  a 
problem  existed.  Reorganized  in  1929  as  the  Committee  on  Govern- 
ment Relations  with  a  more  activist  membership  under  Merriam,  it 
fared  no  better. 

Even  as  he  was  seeking  to  increase  the  use  the  government  made  of 
the  Academy,  Merriam  had  to  contend  also  with  the  traditional 
resistance  within  the  Academy  to  the  offering  of  unsolicited  advice  to 
the  government.  He  had  finessed  such  opp>osition  with  assurances 
that  the  purpose  of  the  committee  was  not  to  offer  recommendations 
to  the  government  but  merely  to  provide  a  mechanism  whereby  the 
Academy  might  "consider  the  greater  research  problems  in  their 
relation  to  the  scientific  research  work  of  the  Government  in  order 
that  the  Academy  may  be  better  prepared  to  aid  the  Government 

*NAS  Archives:  org:  nas:  National  Science  Fund:  Historical  Account  by  A.  N. 
Rkhanli:  1949;  nas.  Amiml  Report  for  §949-50,  pp.  8^;  1951-52,  p.  84;  1953-34, 
p.  t9;**Mimiies  of  the  Gaanca,'*  December  1993.  The  noordt  of  the  ivmdt,  i|Mm^ 
die  presidencies  of  LilMe,  Jewett,  and  Kiduuds,  comprise  mote  tlum  four  fieet  of 

materials. 

"Minuics  of  the  Academy,"  November  1985.  p.  457;  NAB,  Annual  Report  /or  1925-26, 
p.  13:  Merrism  lo  MichHioti,  Wowcmber  t8. 19x5  (mm  Aidnves:  sab  Series:  oao:  nas: 
Con  on  Gowtrnmcnc  Kdedoos:  Beginning  of  Program). 
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when  called  on  for  advice."  As  it  was  put,  the  appointment  of  the 
committee  related  "solely  to  purposes  of  informatioii  for  the  academy 
itself."** 

At  a  meeting  in  February  1931,  the  committee  addressed  both 
asf)ects  of  the  problem — that  the  Academy  had  "not  been  taken 
seriously  by  the  Government,"  and  that  "the  precedent  to  spxeak  only 
when .  .  .  spoken  to"  required  the  invention  of  "a  means  by 
which  .  .  .  [the  Academy]  can  be  asked"  to  give  its  advice  on  matters  of 
national  policy.  After  two  hours  of  discussion,  no  solutions  emerged, 
only  the  recommendation  that  '*iht  whole  matter  go  back  to  the 
Sections  with  the  request  that  they  give  it  consideration.'*** 

At  the  meeting,  the  anthropologist  Franz  Boas  had  expressed  much 
concern  over  the  government's  misguided  handling  of  American 
Indians*  both  in  the  nadonal  parks  and  on  the  reservations — the 
result  of  federal  officials'  ignorance  of  the  Indians'  cultural  heritage. 
Although  others  on  the  committee  agreed  on  the  potential  value  of 
the  Academy's  opinion  00  the  subject,  no  consensus  had  been  reached 
on  a  proper  method  for  securing  a  request  for  it.  Two  months  later 
Boas  wrote  the  Commissioner  of  Indian  Affairs  in  the  Department  of 
the  Interior  concerning  the  seriousness  of  the  problem,  with  the 
suggestion  that  he  "call  upon  the  National  Academy  of  Sciences, 
which  has  been  established  for  the  purpose  of  advising  the  Govern- 
ment .  .  .  [and]  ask  for  a  report."  When  it  did  arrive,  the  request  for 
advice  on  "certain  of  the  underlying  anthropological  and  sociological 
factors  in  the  Government's  Indian  work"  left  the  Academy  Council 
floundering.  With  Boas's  concurrence.  President  Thomas  H.  Morgan 
wrote  the  Commissioner  inquiring  as  to  the  particular  problems  on 
wfaidi  information  was  desired*  No  response  was  ever  made,  and  the 
question  was  allowed  to  drop.^ 

♦*  "Minutes  of  the  Academy,"  April  1926,  p.  518:  "Minutes  of  the  Committee,"  April  27, 
19*6  (nas  Archives:  sab  Series:  org:  nas:  Com  on  Government  Relations:  Meetings); 
MAS.  Ammd  Report  for  tn8-29,  p.  38;  "Ifintties  of  the  Academy ."  April  1919,  pp. 

166-167. 

*»  "Minutes  of  the  Committee."  February  S4,  igji  (MAS  AiduviBi:  sab  Series:  oao:  NAS: 
Com  on  Govenunent  Relations:  Meetings). 

One  suggestion  « the  meeting  was  that  the  Academy's  recommendations  be  printed 
kkiuAmmdRtfertip  teminiicent  of  the  "mcmoriah"  pruited  in  the  AmmalH^mU  in 

the  previous  century. 

No  explanation  has  been  found  for  President  Hoover's  request  in  January  1930  "for 
an  abstract  of  the  annual  report  of  the  Academy  as  presented  to  Congress  and  adso  any 
racommendadon  thai  the  Academy  wa*  making  to  Congress"  ("Minutet  of  Executive 
Committee  Meedag***  January  14.  1930,  p.  ssi). 

**  NAS  Archives:  org:  nas:  PR^Iecit:  Interior  Deportment  Request  for  Advice  on  Care  of 
American  Indians:  iMi. 
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Two  yean  later,  President  William  W.  Campbell  attempted  a  dif- 
ferent method  of  soliciting  government  requests.  Hb  dinner  speech 
before  the  Academy,  whidh  he  made  available  to  the  press,  explicitly 
called  attention  to  both  the  availability  of  the  Academy's  expertise  and 
the  restrictive  nature  of  its  Charter:  *Tht  specification  reads  that  'the 
Academy  shall,  whenever  called  upon  by  any  department  oi  the  Govern- 
ment,' and  this  corresponds  to  the  definition  of  a  one-way  street**"  The 
Science  Advisory  Board,  created  in  July  igss,  appeared  to  be  an  answer 
to  Campbell's  plea,  but  it  imposed  severe  stndn  upon  the  Academy,  and 
on  Campbell  as  well 


THOMAS  HUNT  MORGAN  (1927-1931) 


Geneticist  Thomas  H.  Morgan  was  elected  President  of  the  Academy 
in  his  sixtieth  year.  Althou^  he  had  a  strong  critical  sense  and  could 
be  stem  on  occasion— his  students  at  Columbia  and  his  laboratory 
collaborators  called  him  The  Boss"  and  meant  it — he  was  open- 
minded  and  foir.^  He  gave  promise  of  being  an  effective  President. 

The  science  of  genetics  began  with  the  publication  of  Gregor 
Mendel's  papers  on  his  plant  experiments  in  1866  but  developed  no 
further  until  three  other  scientists  obtained  similar  results  in  1900. 
Subsequently,  Mendel's  work  began  to  attract  worldwide  attention, 
includuig  that  of  Thomas  Hunt  Morgan,  soon  to  go  to  Columbia  as 
Professor  of  Experimental  Zoology.  Recognition  of  Morgan's  work  in 
the  new  field  came  in  his  fortieth  year,  and  he  was  elected  to  the 
Academy  two  years  later,  in  1909.*"  The  next  year  he  published  his 
first  paper  on  sex-linkage  in  Drosophila.  In  1915  came  The  Mechanism 


Boas  had  more  success  with  the  New  Deal  Administration  in  1933.  John  Collier,  who 
was  brought  in  f>v  Interior  Secretary  Harold  I..  Ickes  to  head  the  Bureau  of  Indian 
AfEurs,  for  the  tirsl  tunc  actively  involved  anthropologists  in  the  lormulation  of  policies 
and  die  restructuring  of  triiial  organiiaiiont  [Grdiam  D.  Taylor,  "Anthropologists, 
Reformers,  and  the  Indian  New  Deal***  FnlsgHr:  The  Jtmmt  fk  NaHmnf  Ankim 
7:151-162  (fall  1975)!. 

W.  W.  CampbeU.  "The  National  Academy  of  Sciences,"  Saence  77:549-552  (June  9, 
1933)- 

<*  A.  H.  Stunevant  in  AmtHmn  NatmmKtt  W:8S-SS  (i940)> 

^  For  Morgan's  election  see  "Minutes  of  tiie  Academy  "  Aprfl  igot . . .  igo6.  pp.  a6w 
45, 68*  136* 
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Thomas  Hunt  Morgan,  Presi- 
dent of  the  Academy.  1927- 
1931  (From  the  archives  of  the 
Academy). 


of  Mendelian  Heredity,  by  Morgan,  A.  H.  Sturtevant,  H.  J.  Muller,  and 
C.  B.  Bridges,  "the  first  serious  attempt,"  Sturtevant  commented,  "to 
interpret  the  whole  field  of  genetics  in  terms  of  the  chromosome 
theory. Morgan  received  the  Nobel  Prize  in  Physiology  and 
Medicine  in  1933  for  his  discoveries  of  the  function  of  the  chromo- 
some in  the  transmission  of  heredity. 

The  work  of  Morgan  and  his  group — "the  new  stars  that  have  risen 
in  the  West,"  an  English  geneticist  called  them" — continued  at  Co- 
lumbia University;  and  Morgan's  residence  in  New  York,  within 
commuting  distance  of  Washington,  had  been  an  important  con- 
sideration of  the  Academy  Committee  on  Nominations  and  Elections. 
But  the  year  after  his  election,  Morgan  took  his  colleagues  Sturtevant 
and  Bridges  to  the  California  Institute  of  Technology  at  Pasadena. 
However,  with  his  own  frequent  trips  East  and  the  help  of  Academy 

••A.  H.  Sturtevant  in  nas,  Biographical  Memoirs  ^5:296  (1959). 

For  the  subsequent  work  of  Hermann  J.  Muller  in  Research  Ck)uncil  radiation 
biology  research,  see  p.  314  and  Chapter  16.  pp.  535-536. 

*'  Quoted  in  George  Basalla,  "The  Spread  of  Western  Science," 5a«M-f  756:620  (May  5, 
>967)- 
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Vioe-Preaideiit  Fred  E.  Wright  of  dw  Carnegie  Imdtutkui  of  Waih- 
ingttNi,  '14orgin  goC  diings  running  smoothly  again.**"* 

In  retrospect,  Morgan*s  election,  following  Michelson's  term,  had  in 
it  elements  of  timeliness  and  portent  It  was  during  Michelson's 
presidency  that  American  physicists,  furnished  with  the  first  reports 
from  abroad  of  quantum  mechanics  and  its  equations  for  atomic  and 
molecular  structure,  began  to  prepare  themselves  for  "one  of  the 
greatest  revolutions  of  all  time  in  the  history  of  physics.""  Tlie 
biologists,  during  Morgan's  term,  were  creating  a  revolution  of  their 
own,  no  less  momentous.  W.  C.  Curtis  observed  in  1935  with  con- 
siderable prescience: 

Despite  the  advances  of  Physics  within  the  last  35  years,  the  twentieth  century 

is  likely  to  be  the  "Biological  Century,"  because  of  the  possibilities  for  exact 
chemico-physical  understanding  in  such  fields  as  Genetics,  Development,  and 
Physiology.** 

At  the  beginiimg  of  Morgan's  presidenqr,  the  Research  CouncO  had 
several  score  important  committees  fully  engaged;  the  Academy's 
Gommitlee  on  Forestry  as  well  as  the  National  Research  Endowment 
seemed  to  be  prospering;  and  Morgan,  quoting  Joseph  Henry,  ob» 
served,  "The  sixty-fourth  year  of  the  National  Academy  of 
Sciences . . .  finds  the  institution  filling  a  role  of  larger  usefulness."** 


Th€  ConmiUee  on  Oceanography 

Morgan  referred  also  in  his  report  to  the  work  of  the  Academy's  new 
Committee  on  Oceanography.  In  1927  Academy  member  Frank  R. 
LiUie,  Director  of  the  Marine  Bioloc^cal  Latioratory  at  Woods  Hole» 
had  requested  the  organization  of  the  committee,  whose  purpose  was 

■*  E.  E.  WOmni  to  Frederick  Sdtz,  September  85.  1964  (nas  Ardihret:  oac:  Hiitoikal 
Data). 

"John  H.  Van  VIeck.  "Amcruan  Physics  Come  s  of  Age."  Physics  Today  77:21-26  (June 
1964):  cf.  F.mrst  C).  Lawrent  c.  "St  it  nc  «■  and  I  n  hntAofry  "  Sdrme  86 :295-298  (Oclober 
1,  1937),  wilh  lis  noles  on  Micheison,  and  Ciharles  Wiener,  "1938 — Moving  into  the 
New  Phyiks,"  PAyma  Todfaqr  25:4<M9  (May  1979). 

**  W.  C.  Curtii  in  "Cumulative  Report.  1988-1934."  March  1935.  p.  5a  (nas  Ardihwi: 
b8ca:  Com  on  Effects  of  Radiation  on  Living  Organisms:  Cumulative  Report). 

Neither  in  that  decade  nor  later,  however,  would  the  Academy  And  support  for  its 
promising  Committee  on  the  Biological  Processes  of  Aguig  (nas.  Annual  Report  for 
i93B''39,  p.  49;  1939-40.  p.  70;  nas  Archives:  b&a:  Com  on  Bk)logical  Procesics  oT 
Aging:  1938-1946). 

NAt.  Amiml  Rtpori  for  1926-27,  p.  1. 
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ONitider  the  shaiv  of  the  United  Stales  of  Amei^ 
program  of  ooeanographkal  refearch."  LOlie  was  appointed  Chair- 
man; tlie  other  members  were  William  Bowie,  geodesist  with  the 
Gcnst  and  Geodetic  Survey;  Edwin  G.  Conklin,  Professor  of  Biology  at 
Princeton;  Benjamin  M.  Duggar,  Professor  of  Physifdogy  and  Eco- 
nomic Botany  at  Wisconsin;  John  C.  Merriam,  President,  Carnegie 
Institution  of  Washington;  and  Thomas  Wayland  Vaughan»  Director, 
Scripps  Institution  of  Oceanography.  The  committee  soon  found  the 
question  so  large  and  so  complex  that,  like  the  Forestry  Committee,  it 
would  require  the  assistance  of  specially  trained  experts,  funds  from 
outside  the  Academy,  and  at  least  two  years  to  survey  the  problems 
involved. 

With  funds  from  the  General  Education  Board,  the  committee  put 
together  its  report  by  November  1929,  together  with  a  165-page  study 
prepared  by  H.  B.  Bigelow  bearing  the  formidable  title,  "Report  on 
the  Scope,  Problems,  and  Economic  Importance  of  Oceanography,  on 
the  Present  Situation  in  America,  and  on  the  Handicaps  to  Develop- 
ment, with  Suggested  Remedies.**  A  second,  or  'Voridwide,*'  element 
of  the  report,  with  which  committee  member  Thomas  Wayland 
Vaughan  had  been  charged,  was  dehiyed  mitil  igs?.** 

As  a  consequence  of  the  first  report,  in  November  1929  die  Rocke- 
feller Foundation  agreed  to  the  construction  and  support  of  a 
central  Atlandc  oceanographic  stadon,  to  be  incorporated  as  the 
Woods  Hole  Oceanographic  Institudon.  The  Education  Board  of  the 
Foundation  appropriated  $2.5  million  toward  a  building,  an  endow- 
ment, and  initial  ojjerating  expenses.  Lillie's  committee,  the  first  of  a 
succession  in  oceanography,  remained  active  until  the  publication  of 
Vaughan's  report.*' 


Weather  Forecasting 

Associated  with  oceanography  was  the  request  of  the  Secretary  of  the 
Navy  in  the  early  summer  of  1930  for  a  scientific  appraisal  of  a  system 
of  weather  forecasting  offered  by  a  commercial  long-range  weather 

**  MAS,  if  mmmI  R^mt  far  19X1 'SM^  pp.  1,  S9~S4 

B%dow's  report  was  published  in  1931  as  Oceimography:  Its  Scope.  Probiems,  and 
Ecnnomu  Importance  (Boston  and  New  York:  Houghton-Mifflin  Co.).  Vaughan's.  pub- 
lished in  late  1937.  was  IntenuUwmU  Aspects  of  Oceanogn^thj:  Octanopaphtc  Data  and 
Fftninmu  far  (kmnographic  Ramrdk  (Washington:  National  Academy  of  Scieiicet). 

H.  B.  Bigdow  in  Sdemt  71  :M-89  (lanuary  S4. 1990);  nM^AmnnatSapartfar  1937-38, 
p.  ai.  See  abo  Chapter  15.  pp.  499-908. 
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foracasting  service  in  Wailungtoii.**  The  AoKlciiiy  was  rdiictant  to 
act  even  indirectly  «rith  respect  to  a  commercial  enterprise  and 

persuaded  the  Navy  to  broaden  the  request  to  a  determination  of 
whether  long-range  forecasting  was  actually  feasible.  The  ten- 
member  Committee  on  Long-Range  Weather  Forecasting  appointed 
under  Merriam  in  March  1931  included  Charles  F.  Marvin,  Chief  of 
the  U.S.  Weather  Bureau;  geographer  Isaiah  Bowman;  physicist  Karl 
T.  Compton;  astroplnsicist  Charles  G.  Abbot;  and  oceanographers 
H.  B.  Bigelow  and  Thomas  W.  Vaughan.* 

Systematic  weather  forecasting  as  a  scieru  c  and  as  a  national  service 
was  then  less  than  seventy  years  old.  The  first  weather  forecasting 
service,  made  possible  by  the  invention  of  the  telegraph,  began  in  this 
country  under  Joseph  Henry  at  the  Smithsonian.  The  development  of 
radiotelegraphy  early  in  the  twentieth  century  eittended  fovecast 
possibilities  with  data  on  the  weather  over  the  oceans;  and  the  radio 
meteorograph  or  radiosonde,  developed  in  the  late  igjos,  made 
possible  detailed  weather  data  from  the  troposphere  and  lower 
stratosphere. 

The  meager  instrumentaticm  available  in  1991.  however,  required  a 
new  approach;  and  the  committee  decided  to  explore  the  possibility 
of  obttuning  better  knowledge  of  sources  and  variables  in  weather 

patterns.  That  year  the  Academy  convened  its  second  symposium — 
the  first,  on  exploration  in  the  Pacific,  had  been  in  1916 — to  deter- 
mine a  modus  operandi.  The  Academy  reported  the  general  sense  of 
the  meeting  that  very  little  was  known  about  any  of  the  influences  on 
weather,  terrestrial  or  atmospheric,  but  recommended  exploration  of 
the  possibility  of  a  periodic  or  cyclic  clement  in  earth  climate,  princi- 
pally emanating  from  the  sun  and  observable  in  tree  rings,  in  sunspot 
cycles,  solar-radiation  measurements,  and  the  variations  of  earth 
temperatures  found  in  the  geological  records.** 

Owing  to  changes  in  Navy  adininistrators,  the  committee  made  no 
progress  beyond  its  symposiimi  and  a  year  later  was  discharged. 
Another  committee  on  weather  forecasting,  again  under  Merriam, 
and  with  considerably  more  success,  was  convened  two  yean  later  in 
the  SdeiKe  Advisory  Board.** 

**  For  that  weather  aervke.  tee  Paul  Brodwtt  to  T.  H.  Morgan.  July  «4.  1990  (has 

Archives:  org:  nas:  Com  on  Long-Range  Weather  Forecasting:  General). 

**  NAS.  Annual  Report  for  1929-30,  p.  1 :  "Minuter  of  ihc  Coundir  September  1990*  pp. 

892-293;  "Minutes  of  the  Academy,"  April  1931.  p.  352. 

**  H/A^Awmal  Report  for  19}  I -32,  p.  aj;  "Sympoutim  on  Clhnarir  Cydes."  April  195a, 

NAS.  ProcMdings  19:349-388  (1933). 

NAS,  Annual  Report  for  1934-35,  pp.  II.  30;  NAS  Archives:  org:  nas:  Com  on 
Loog-Range  Weather  Forecastiiig:  General  1990-39;  ibid..  Reports:  1991-95. 
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Efforts  tawofd  Calendar  Reform 

Another  Academy  committee  in  that  period  was  one  on  calendar 
reform,  appK)inted  in  February  1928  by  President  Morgan  at  the 
request  of  George  Eastman,  President  of  the  Eastman  Kodak  Com- 
pany. The  committee,  under  Fred  £.  Wright,  petroiogist  at  the 
Carnegie  IniiitittkMi  and  Vice-Ptendent  of  die  Academy,  and  widi 
roemben  William  W.  Campbell,  Gano  Dunn,  Robert  A.  Miiiikan,  and 
Henry  N.  RusaeO  of  the  Princeton  Observatory,  was  asked  to  study  a 
proposal  for  cakndar  reform  in  anticipation  of  the  feet  that  in  1953 
New  Yearns  Day  would  fell  on  Sunday,  the  first  day  of  the  week— a 
circumstance  that  occurs  irregularly  at  five-  to  eleven-year  intervals 
under  the  Gregorian  calendar,  but  one  that  would  be  permanent  with 
the  adoption  of  a  '*fixed"  calendar.** 

In  the  general  euphoria  of  the  igaos,  the  reform  of  the  calendar, 
unchanged  since  the  sixteenth  century,  seemed  imminent,  promising 
an  end  to  the  inconveniences  of  months  of  unequal  length,  variations 
in  dates  and  days  of  movable  feasts,  holidays,  and  other  periodical 
events,  and,  not  least,  an  end  to  the  difficulties  the  Gregorian  calen- 
dar made  in  business  and  statistical  computations.  Reform  would  also 
eliminate  forever  Friday  the  Thirteenth! 

The  "new"  calendar  was  the  International  Fixed  Galendar  pro- 
posed by  August  Comte  in  1849,  as  revised  in  1888  and  promoted  by 
the  sini^mUided  British  railway  statistidan  Moses  B.  Cotsworth  to 
the  end  of  his  life.  In  igo8  his  calendar  of  thirteen  months,  each  with 
twenty-eight  days,  won  the  endonement  of  the  Royal  Society  of 
Canada  and  soon  after  a  leading  place  in  the  growing  world  move- 
ment for  calendar  reform. 

A  strong  competitor  appeared  shortly  before  war  broke  out  in 
1914,  when  the  International  Chamber  of  Commerce  proposed  in- 
stead a  World  Calendar  of  twelve  months  of  equal  quarters,  based  on 
a  perpetual  calendar  devised  by  the  Astronomical  Society  of  France  in 
1887.*'  Since  both  calendars  were  highly  susceptible  to  modification 
and  their  adherents  agreed  only  on  the  need  for  reform,  adjudication 
became  necessary. 

^HKS,  Annual  Report  for  1927-28,  p.  35. 

The  request  had  been  made  to  the  Academy  "as  a  Government  Department"  (nas, 
"Eneoitive  Conimttee  Meedng,"  December  13.  19*7.  p.  657). 

•  Aitronomer  W.  W.  Campbell,  in  'Shall  We  Reform  the  Calendar?"  i*iiMioaliom  of  the 
Astronomiral  Society  of  the  Panfk  J/:  150-157  (June  1919),  had  professed  himself  mildly 
inclined  to  this  calemlar,  strongly  favoFed  in  France  and  recendy  approved  by  the 
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The  rival  plans  simmered  until  1922,  when  the  International 
Chamber  of  Commerce,  at  the  instigation  of  its  American  section, 
requested  the  League  of  Nations  to  appoint  a  commitlee  of  inquiry. 
Five  years  hter,  in  September  1927,  die  League,  with  195  proposals 
from  fiffy-four  countries,  asked  those  nations  to  appoint  national 
committees  to  study  and  report  on  calendar  reform. 

Cotsworth,  meanwhile,  had  come  to  the  United  States,  where  he 
found  in  George  Eastman  an  enthusiastic  supporter  for  his  calendar. 
Eastman,  certain  that  "the  progress  of  the  wotld  is  determined  by  the 
progress  of  business/'  and  that  this  calendar  was  the  best  "unit  of 
economic  life,"  saw  Cotsworth's  reform  as  inevitable  and  no  more 
difficult  to  establish  than  the  world  adoption  of  standard  time  in 
1884. 

Acting  on  the  request  of  the  League  of  Nations,  Eastman  in 
November  1927  called  on  Secretary  of  State  Frank  B.  Kellogg.  In 
January,  Kellogg  agreed  that  Eastman  might,  with  the  sanction  of  the 
State  Department,  convene  an  unofficial  committee  of  men  and 
women  prominent  in  business  and  social  life,  and  of  representatives 
firom  uiterested  federal  departments,  to  determine  national  sentiment 
before  he  appointed  the  formal  commitlee  requested  by  the  League.** 

At  the  same  time  that  Eastman  saw  Kellogg,  he  also  requested  the 
Academ/s  opinion  on  the  matter.  At  iti  annual  meeting  in  igaS,  the 
Academy  formally  and  unanimously  adopted  the  resohition  of 
Wright's  Committee  on  Calendar  Revision  to  support  the  estahlish» 
ment  of  a  twenty-eight-day,  thirteen-month  calendar,  its  new  month, 
as  yet  unnamed,  to  be  inserted  between  June  and  July.** 

With  that  endorsement,  Eastman  organized  his  twenty-two- 
member  National  Committee  on  Calendar  Simplification  in  July  1928 
and  asked  it  to  determine  the  extent  of  public  sentiment  for  reform. 
Appointed  to  eleven  s|>ecial  assisting  committees  were  some  one 
hundred  jjersons  representing  industry,  transportation  and  com- 
munications, finance,  science  and  engineering,  labor,  education,  ag- 
riculture, law,  journalism,  women's  interests,  and  social  and  public 
interests.** 

The  advantages  and  disadvantages  of  the  two  calendars  are  described  in  a  booklet. 
The  Question  of  the  CaUndor  (nas  Archives:  OKC:  nas:  Com  on  Calendar  Revision: 
1917-1989).  prepared  for  EaMOMii'i  cioinmitirr  in  July  1928  and  widely  dntribmed. 
The  IhwMH  ditrhfWW*       ■mbmi  Aty  hwiutrial  cfwicenu  in  this  country  then  used  for 

tfadr  inieraal  aaminiing  an  auxiliuy  cilendv 

each, 

fcasiman  to  Michclson,  November  is,  19x7;  Committee  Report.  April  11,  19*8  (nai 
Aichivei:  oas:  has:  Com  on  CaloMiar  Itevirion). 
*TheScfen«MMiEngitwrringCoauirittccoftfaeN«tkia^ 
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It  was  anticipated  that  the  promotion  for  calendar  reform  by  the 
National  Committee  would  attract  public  sentiment.  The  committee 
might  then  press  for  U.S.  representation  at  a  proposed  international 
conference  that  would  promulgate  an  international  treaty  establishing 
the  new  calendar,  whose  adoption  in  this  country  would  be  effected 
by  an  Act  of  Congress.  The  plan  was  "greatly  advanced,"  Eastman 
wrote  Vernon  Kellogg,  when  in  December  19128  Representative 
Stephen  G.  Porter  of  Pennsylvania  introduced  a  joint  resolution  in  the 
Seventieth  Goagreti  requciliiig  the  Preticta 
conference.*' 

The  bearings  on  the  resolution  before  Porter's  House  Committee 
on  Foreign  Affairs,  just  prior  to  Christmas  1928,  disappointed 
Eastman  when  they  Inought  to  light  strong  objections  to  calendar 
change  from  religious  groups  and  vigorous  opposition  from  propo- 
nents of  the  World  Calendar  of  equal  quarters. 

At  a  General  Conference  called  by  the  League  of  Nations  in  1 93 1 
and  attended  by  representatives  of  forty-four  nadons,  the  World 
Calendar  and  its  variants,  along  with  over  350  other  plans,  formally 
entered  the  lists.  Although  the  Conference  found  the  thirteen-month 
Fixed  Calendar  theoretically  more  perfect,  and  the  twelve-month 
World  Calendar  least  disruptive  of  acquired  habits,  it  made  no  choice, 
concluding  that  the  year  1931  was  not  a  favorable  time  for  reform. 

During  the  next  eight  years,  ascendancy  passed  from  the  adherents 
of  the  International  Fixed  Calendar  League  to  those  of  the  World 
Calendar  Association;  and  when  in  1936  the  latter  sought  Academy 


Bureni  of  Standudt  Direcior  George  R.  Burgess,  had  among  its  menben  Veraon 
fffllngg  Ebner  A.  Sperry,  and  Fred  E.  Wright. 

WeO-known  names  on  other  special  committees  included  Adolph  S.  Ochs  of  the  New 
York  Times,  novelist  Mary  Roberts  Rinehart,  American  Federation  of  Labor  President 
WilUaro  Green,  Gerard  Swope  of  General  Electric,  Yale's  Irving  Fisher,  Henry  Ford, 
Alfred  F.  Sloan  of  General  Mdion,  Pfeul  M .  Warimtg,  Sectdary  of  Labor  James  J. 
Davis,  financier  Roger  W.  Babson,  Yale's  James  R.  Angell,  MIT's  Samuel  W.  Stratton, 
Mount  Holyoke's  Mary  G.  Woolley,  Paul  D.  Cravath,  Harvard  Law  School  Dean  Roscoe 
Pound,  Hearst's  Editor-in^Ihief  Ray  Long,  Ralph  Pulitzer,  George  M.  Putnam,  the 
Nadonal  Geograpluifs  Gilbeit  OnMvenor,  Congresswonan  Edkb  Nbufse  Rogers,  and 
Jaoies  P.  West,  Chief  Execudve  of  die  Ikiy  Soouis  of  Anierica.  For  die  oompleie  fosie^ 

sec  7%e  Question  of  the  Calendar. 

•*  Eastman  to  Vernon  Kellogg,  December  la,  1928,  and  copy  of  Joint  Resolution,  H.J. 
Res.  334,  December  5,  1918  (nas  Archives:  org:  nas:  Com  on  Calendar  Revision). 

Council  independently  approved  a  resolution  on  the  thirteen-month  calendar. 

Reported  in  A.  E.  Kennclly.  "Proposed  Reforms  of  the  Gregorian  Calendar." 
Procudmp  ef  the  Awurican  PhtiosoplnaU  Sodetf  7.9:71-110  (1935).  especially  pp.  103- 
104. 
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support  for  a  new  approach  to  Congress,  Fred  Wright  reconvened  his 
committee.  Its  consensus  was  that  the  possibility  of  any  proposal  for 
calendar  reform  now  appeared  remote,  that  no  scheme  presently 
advocated  could  be  practical  before  1950,  and  that  in  any  caie  it 
would  not  be  wise  for  the  Academy  to  join  a  crusade  to  influence 
Congress  when  that  body  might  later  wish  to  ask  the  advice  of  the 
Academy.  In  1936  the  Academy  rescinded  its  action  on  the  thirteen- 
month  calendar  taken  eight  years  before.** 

The  calendar  of  equal  quarters  proved  hardy.  In  1942  the 
Academy,  persuaded  to  canvass  its  members,  received  replies  from 
more  than  half  of  them,  of  which  over  70  percent  supported  the 
World  Calendar.  The  time  was  still  not  propitious,  however,  and  the 
next  practicable  date,  January  1.  1945,  would  prove  no  more  so.'° 

Dr.  Campbell,  who  long  before  had  pointed  out  to  the  su(>erstitious 
the  hazard  in  substituting  a  thirteenth  month  for  Friday  the  Thir- 
teenth, had  been  prophetic  as  well  in  declaring  that  the  greatest 
difficulty  in  reform  would  be  the  essential  conservatism  of  national 
governments.  He  might  well  have  agreed  with  his  fellow  academician 
Arthur  E.  Kennelly  that  resolution  might  be  nearer  were  the  Church 
10  abandon  the  lunar  portion  of  its  calendar,  reducing  it  to  a  purely 
solar  phenomenon:  ''The  distuibing  influence  of  the  vagrant  moon,** 
Kennelly  said,  "has  been  a  burden  on  the  Christian  world  f<yr  more 
than  sixteen  centuries.**** 

The  movement  for  calendar  reform  persisted,  but  at  the  annual 
meeting  of  the  Academy  in  1947,  Fred  Wright  formally  discharged 
his  committee.  Except  for  the  loss  of  Dr.  Campbell,  whose  place  was 
never  filled,  it  had  served  unchanged  for  nineteen  years.** 


The  National  Research  Council  and  Ae  Chicago  Worid^s  Fair 

In  1928,  the  Academy  became  involved  in  a  different  kind  of  caltnciar 
event,  the  "Century  of  Progress"  World's  Fair,  scheduled  to  open  in 

Wright  to  comminee  roeroben,  March  18,  1996  (nas  ArdiNct:  ows:  ims:  Con  on 

Calendar):  nas.  Annual  Report  for  1935-36,  pp.  25-26. 

The  thirteen-month  calendar  was  "mm  definitely  dead."  and  the  Academy's  standing 
resolution  placed  it  in  an  anomalous  position  {IL.  B.  Wilson  to  W.  W.  Campbell,  April 
16.  1936  (NAS  Aidiivet:  E.  B.  Wibon  Vigtat)\. 

"  W.  E.  GMde,  XHdendar  Itefonn  and  the  Nationai  Academy  of  Sdencsea,*'  Sdmu 

95:195  (February  20.  1942). 

"  Kennelly.  "Proposed  Refjirms  .  .  .     p.  107. 

**  HA»,  Annual  Report Jor  1946-47,  p.  s6;  see  also  NAS  Archives:  oac:  Projects  Propoaed: 
Calendar  Reform:  igO<^ 
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The  Hall  of  Science  at  the  Chicago  World's  Fair  in  1933  (Photograph  courtesy  the  U.S. 
Information  Agency). 


Chicago  in  June  1933  in  celebration  of  that  city's  one-hundredth 
anniversary.  The  exposition  theme,  international  in  scope,  was  "the 
contribution  of  pure  and  applied  science  to  industrial  development 
during  the  last  one  hundred  years";  and  the  Research  Council  was 
asked  to  assist  in  its  formulation  and  staging. 

In  a  letter  to  George  K.  Burgess,  Chairman  of  the  National  Re- 
search Council,  Rufus  C.  Dawes,  as  President  of  the  Board  of  Trus- 
tees of  the  World's  Fair,  wrote: 

To  carry  out  successfully  an  exposition  which  contains  the  possibility  of  such 
dramatic  interest  and  permanent  influence  requires  the  attention  of  the  best 
minds  of  the  nation.  We  feel  greatly  the  need  of  assistance  in  formulating, 
announcing  and  developing  this  theme,  and  under  these  circumstances  we 
appeal  to  the  National  Research  Council  for  advice  and  assistance.^' 

The  invitation  was  attractive  in  view  of  the  National  Research  Fund 
campaign  in  progress,  the  opportunity  "for  the  first  time  in  his- 
tory ...  to  popularize  the  great  contributions  made  by  science  in  all 
the  fields  of  human  activity,"  and  as  an  occasion  on  which  to  hold 
world  congresses  and  conventions.  The  Research  Council  appointed  a 
Science  Advisory  Committee  of  six  under  Frank  B.  Jewett,  assisted  by 
more  than  thirty  professional  and  technical  members  and  eighteen 

"  Rufus  C.  Dawes  to  nrc  Chairman  G.  K.  Burgess.  August  21 ,  1928  (nas  Archives:  ex 
Bd:  Com  on  Chicago  World's  Fair  Centennial  Celebration);  nrc  Science  Advisory 
Committee  pamphlet,  October  1.  1929  (nas  Archives:  ex  Bd:  Science  Advisory  Com- 
mittee to  Trustees  of  Chicago  World's  Fair  Centennial  Celebration:  Brochure). 
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members  at  large,  drawn  from  the  Academy,  from  the  Research 
Council,  and  from  science  and  industry.  Altogether,  the  committee 
sought  the  counsel  of  more  than  four  hundred  experts  in  the  plan- 
ning of  the  exposition  and  its  construction.  The  task  of  the  commitfeee 
was  completed  in  the  spring  of  1 93 1 

The  preliminary  report  and  plan  called  for  a  Temple  of  Science  ai 
the  center  of  the  exposition  and,  surrounding  it,  exhibits  demonstra- 
ting **the  compass  of  the  principal  sciences,  their  methods  of  work, 
and  some  of  the  outstanding  results  of  science,"  with  their  applica- 
tions to  industry,  commerce,  and  the  professions.  The  exhibits  were 
also  to  include  representations  of  "historical  background  prior  to 

From  all  accounts,  the  Fair  was  a  resounding  cultural  and  financial 
success,  the  only  major  world  fair  to  end  debdess  and  with  a  surplus  of 
cash  despite  the  fact  that  it  took  place  during  the  Depression.  Its 
eight-acre  Hall  of  Science  was,  like  others  of  the  principal  structures,  a 
marvel  of  design  and  construction,  innovative  in  its  use,  for  the  first 
lime,  of  prefabricated  materials,  uniform  lighting,  and  air  condition- 
ing. In  the  Hall,  with  its  mural-lined  walls,  animated  exhibits  traced 
the  developments  in  the  major  adenoes,  and  a  geologkal  time  dock 
presented  the  record  of  «  billion  years  of  earth's  history.  A  featured 
exhibit  of  the  medical  sciences  was  a  transparent  man,  and,  in  as- 
tronomy, a  Zeiss  optical  planetarium,  ftoininently  displayed,  too, 
were  the  exhibits  from  the  Academy  building  brought  in  six  crates 
from  Washington.'* 


Committees  on  Drug  Addktum 

In  1929  the  Bureau  of  vSocial  Hygiene  transferred  the  work  of  its 
Committee  on  Drug  Addidion,  together  with  supporting  funds,  to 
the  Research  Council's  Division  of  Medical  Sciences.  It  proved  to  be 
one  of  the  Councifs  longest-lived  endeavors,  for  the  problem  con- 
tinued to  grow. 

In  1924  the  Public  Health  Service  had  considered  drug  addiction  to 
be  a  steadily  declining  problem,  with  perhaps  one  hundred  fifty 
thousand  addicts  in  the  nation.  Just  five  years  later  authorities  esti- 

*«  sM,AmmalRtp9ftfor  1928-29,  pp.  5, 53: 1929^30,  pp.  50-51: 1930-31,  pp.  3^0. 

>55- 

NAS  Archives:  org:  nas:  Com  on  Exhibits:  Joint  with  nrc:  Loan  of  Exhibiu  to  Chicago 
Woiiirt  Fair:  igsi-i9S4-  For  the  dedication  of  the  HaB  of  Scienoe.  see  Sdmw  7tf: 
21-86  Ouir  8.198a). 
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George  Kimball  Burgess. 
Chairman  of  the  National  Re- 
search Council.  1928-1932 
(From  the  archives  of  the 
Academy). 


mated  at  least  a  million  users  of  opium,  morphine,  or  their  deriva- 
tives. They  declared  addiction  resulting  from  whatever  reason — drug 
use  in  medical  treatment,  in  the  relief  from  pain  or  emotional  stress, 
or  because  of  the  influence  of  other  addicts — a  greater  problem  here  than 
in  any  other  country.'* 

Other  authorities,  who  included  alcohol  among  the  addictive  drugs 
in  the  United  States,  admitted  that  no  real  knowledge  existed  as  to  the 
extent  of  addiction.  Many  insisted  it  was  a  medical  as  well  as  a  legal 
problem;  but  unfortunately,  as  the  Research  Council  committee 
stated  in  1938,  there  was  litde  actual  knowledge  of  the  causes  of 
addiction  or  methods  for  its  prevention." 

WiUiam  C.  White,  consultant  to  the  National  Institute  of  Health 
(later.  National  Institutes  of  Health)  and  Chairman  of  the  Research 

'•"Drug  Addiction  in  the  United  Sutes."  Scifme  59:Suppl.  10  (June  27,  1924); 
Morris  Fishbein,  "Drug  Addiction,"  Scimtifw  American  144A\2-A\i  (June  1931). 
"  Charles  E.  Terry  and  Mildred  Pellens.  The  Opium  Problem  (New  York:  Bureau  of 
Social  Hygiene.  Inc..  1928).  pp.  1.  52,  924;  American  Medical  Association,  The 
Indispensable  Use  cf  Narcotics  (Chicago:  American  Medical  Association,  1931):  Lyndon  F. 
Small  et  al..  Studies  on  Drug  Addiction,  Supplement  138  to  U.S.  Public  Health  Report 
(Washington:  Government  Printing  Office,  1938),  Introduction. 
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CouiicU*$  Division  of  Medical  Sciences,  was  asked  to  head  the  divi- 
sion's committee  in  early  1 929.  The  committee  saw  its  nitimafr  goal  as 
the  development  of  medically  effective  but  nonaddictive  substitutes 
for  an  narcotic  drugs.  A  second  objective  was  the  education  of 
fihysicians  in  the  appropriate  uses  of  narcotics  so  that  they  would 
subsdtute  for  narcotic  medicines  reliable  nonaddictive  drug*  when 
these  were  available.  The  committee  hoped  by  these  measures  to 
reduce  the  production  of  allialoids  and,  correspondingly,  the  neces- 
sity for  police  controls.'* 

Within  two  years,  research  programs  were  begun  at  the  Universities 
of  Virginia  and  Michigan  to  identify  and  eliminate  chemical  features 
of  morphine  related  to  addiction,  to  develop  synthetic  substitutes,  and 
to  initiate  pharmacological  trials  of  what  might  usefully  emerge.  A 
fellowship  program  had  also  been  set  up,  and  the  coop>eraiion  of 
concerned  federal  agencies  and  drug  manufacturers  obtained.  A 
decade  later  the  research  had  produced  a  number  of  new  synthetic 
drugs,  the  work  on  morphine  yielding  a  promising  derivative,  Meta- 
pon,  ¥rith  high  analgesic  action  and  significandy  decreased  addictive 
characteristics,  as  well  as  several  new  compounds  approximating  the 
effectiveness  of  codeine.** 

The  work  was  supported  by  the  Rockefeller  Foundation  until  1941 , 
but,  upon  the  estabUshment  of  a  unit  of  chemotherapy  in  the  National 
Institute  of  Health  that  year,  the  direct  research  functions  of  the 
committee  were  transferred  to  the  Institute.  The  Research  Council's 
committee  became  the  Advisory  Committee  on  Drug  Addiction,  serv- 
ing the  Institute,  the  Armed  Services,  the  Veterans  Administration, 
and  other  federal  agencies  dealing  with  narcotic  addiction.  In  1947, 
with  progress  in  the  synthesis  of  morphinelike  substances,  particularly 
the  German-develoj>ed  methadone,  a  powerful  synthetic  drug,  the 
Research  Council  reestablished  a  Committee  on  Drug  Addiction  and 
Narcotics  with  broader  interests  and  a  broader  membership.  With 
support  from  the  pharmaceutical  industry,  a  grants  program  for 
evaluation  of  analgesia,  side  effects,  and  abuse  potential  was  inaugu- 
raied.** 

*NA8,  Annmi  Report  Jar  i9M-29,  pp.  85-86  tt  at^.\  Sdmee  7^:97-98  (January  23. 
"•^  Report  of  thr  Commitin  «H  DtMg  AMkUm,  1929-1941  (NIC  collected  reprinis.  1.581 

pp.).  pp.  XXIV.  XXX. 

**  Nathan  B.  Eddy,  "The  Committee  on  Drug  Addiction  and  Narcocks.**  nas-nrc  Nrwi 
Rtpert  4:9S^  (Nofvember-December  1954):  Eddjr,  Nalimul  Rmmnh  Cowmf  /mmIrp- 
mmtm  lk*  Opialt  PnUm,  i928''l97i  (Waibiiigloa:  Nalioiwl  Academy  of  Sdencea. 
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National  Research  Council  Studies  in  Geophysics  and  Physics 

The  "discovery"  of  the  new  world  of  atomic  physics  and  the  publica- 
tion of  Ernest  Rutherford's  Radio-Actiinty  in  1905  opened  up  an 
extremely  active  field  in  the  Research  Council  in  the  decade  following 
World  War  I.  Studies  were  undertaken  of  the  nature  of  atomic 
structure,  of  the  X  ray,  of  X-ray  spectra,  and  of  radiation  in  gases."* 
An  early  application  of  **the  new  sdcnce,**  as  Charles  S.  Peirce  called 
it,  was  made  by  the  geologists  in  a  Cominittee  on  the  Measurement  of 
Geological  Time  by  Atomic  Disintegnitioa,  who  undertook  to  calcu- 
late the  age  of  the  earth  by  the  rate  of  atomic  disintegration  of 
radioacdve  materiab  in  rocks  of  difTerent  geologjk:  sg^*" 

The  research  in  geological  time  was  begun  in  i9S4t  in  cooperation 
with  the  Carnegie  Geophysical  Laboratory,  Harvard,  ifrr,  federal  and 
state  geological  and  mining  bureaus,  and  the  assistance  of  atoniic 
chemist  Theodore  W.  Richards,  Nobelist  and  member  of  the 
Academy.  It  focused  on  the  rate  at  which  uranium  and  radium  in 
rocks  degraded  into  helium  and  lead.  1  he  committee  remained  active 
for  thirty-four  years,  its  accumulation  of  data  admittedly  "largely 
jDotential,"  but,  as  intended,  furnishing  much  needed  information  to 
many  outside  agencies  as  well  as  to  other  committees  in  the  Research 
Council." 

It  made  substantial  contribution,  tor  example,  to  National  Research 
Council  Bulietin  80,  The  Age  of  the  Earth,  including  a  new  esdmate  of  its 
antiquity  as  1.6  billion  years.**  That  487-page  publication,  appearing 


The  National  Reaearch  Council  ha*  oontinued  to  concern  itself  with  varioiu  aifKCts 

of  the  drug  addiction  problem.  Committees  succeeding  the  earlier  ones  and  reports  of 
their  activities  beyond  the  time  span  of  this  history  are  documented  in  the  archives  of 
tlie  Academy. 

"  See  Chapter  9.  pp.  961-163.  C.  S.  Vane  reviewed  lUHo^deluilf  in  The  NaUm  82  Al 
(January  1906). 

"MAS.  Annual  Report  for  1923-24.  p.  89:  19^7-58,  p.  41. 

""Minutes,  Exec.  Com..  Div.  of  Earth  Sciences,"  FetHiiary  8,  1958,  in  es  Annual 
Report,  p.  a6  (nas  Archives:  is:  Annual  Report:  1958). 

Fbr  tiw  ocNDiiiitiee't  ioqioiiam  contiflmlioiu  in  feoc^ 
•ee  "Report  of  the  Com . . .  igM'SS"  PrefiMe. 

••  Studies  of  measurement  of  geological  time  by  means  of  radiation  and  atomic  physics 
suggested  its  age  as  not  less  than  1.6  billion  years  (  The  Age  of  the  Earth,"  pp.  a,  5, 
454);  beied  on  •edimenti  and  life  tfaces.  a  conjectural  450  million  years  (pp.  a,  6s);  and 
the  age  of  the  oceans  as  100  million  yean  (pb  71).  More  recent  works  esdnuMe  its  age  as 

4.5  billion  years  [Henry  Faul.  Nuclear  Geology,  A  Symposium  on  Nuclear  Phenomena  in  the 
Earth  Scirrufs  (New  York:  John  Wiley  Sc  Sons,  1954).  p.  278;  Robert  L.  Heller  (ed.), 
Geology  and  Earth  Scinua  Sourc^Hiok  (New  York:  Holt.  Rinehart  ie  Winston,  1968),  p. 
908: Sdmc*  130:1805-1807  (Dmibersi.  1965)]. 
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in  1931.  was  one  of  nine  in  9  series  entitled  "The  Physics  of  the 
Earth,"  produced  in  cooperation  with  the  American  Geophysical 
Union  by  a  committee  of  the  same  name  in  the  Division  of  Physical 
Sciences.  The  committee  was  organized  in  1926  to  provide  systematic 
data,  in  nine  fields  comprising  the  principal  matter  of  geophysics, 
which  were  much  needed  then  by  scientists  engaged  in  exploring  oil 
and  mineral  properties."  The  publication  of  its  studies  "Volcanol- 
ogy,"  "The  Figure  of  the  Earth,"  "Meteorology, "  '  The  Age  of  the 
Earth**  (all  in  1931);  the  581 -page  survey  "Oceanography"  in  1932; 
*'Seisniology"  in  1933;  "Internal  Construction  of  the  Earth**  and 
Terrestrial  Magnetism**  in  1939;  and  "Hydrology"  in  194a  com- 
pleted the  work  of  the  committee. 

Hoentgen  Rays'*  and  radium,  the  results  of  radiation  research  in 
Europe,  were,  for  more  than  a  quarter  century  after  the  discovery  of 
the  X  ray  in  1895,  exhibited  as  public  entertainments,  exploited,  and 
frequently  misapplied  as  wonders  of  medical  therapy.  At  the  same 
time,  they  were  being  explored  as  challenging  new  instruments  of 
science,  but  it  was  not  until  the  early  1930s  that  the  first  authoritadve 
X-ray  and  radiation  Standards  of  measurement  and  protection  be* 
came  available. 

In  1928,  the  year  after  Hermann  J.  Muller,  a  member  of  Morgan's 
gfroup  at  Columbia,  demonstrated  that  X  rays  were  capable  of  chang- 
ing the  heredity  of  living  things  by  producing  gene  mutations,**  the 
Research  Council  authorized  a  Committee  on  the  Effects  of  Radiation 
on  Living  Organisms.  W.  C.  Curtis  was  Chairman,  and  the  commit- 
tee's function  was  to  sponsor,  guide,  and  where  necessary  support 
university  research  in  the  bu-gely  unknown  field.  Several  years  later, 
the  committee,  having  devised  the  necessary  safeguards,  began  to 
accelerate  its  research.  It  was  acthre  for  eleven  years  and  sponsored 
more  than  four  hundred  research  papers.** 


Changes  in  the  Organization  of  International  Science 

Morgan's  term  of  offlce  also  witnessed  new  activity  in  international 
science.  The  German  domination  of  the  International  Association  of 
Academies  organized  in  1902  had  led  Hale  during  World  War  I,  with 
Academy  approval  and  the  moral  support  of  the  Royal  Society,  to 

'^UM.Aimml  Report  for  J926'27,  p.  41;  1931-32.  pp.  43.  50.  63. 

**  Hennuin  J.  Miiler,  "AitiSdal  Ttamanitaiioo  of  the  Gene  "Sdmw  (|ulr 

•7.  >9«7)- 

**  MAS,  Ammal  Report  Jor  1927-28,  pp.  72-73;  1938-39,  pp.  49-50. 
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propose  an  International  Research  Council  (iRc),  for  closer  and  more 
active  cooperation  in  science  among  the  Allied  and  neutral  nations," 
The  conference  of  twelve  nations  that  formally  inaugurated  the 
International  Research  Council  in  July  1919  drafted  the  statutes 
establishing  the  irc's  International  Unions  of  Astronomy,  Geodesy 
and  Geophysics,  and  Pure  and  Applied  Chemistry,  and  anticipated 
subsequent  Unions  of  Radio-Sciences,  Physics,  Mathematics,  Biologi- 
cal Sciences,  and  Geography.  The  conference  continued,  however, 
the  specific  cxdusion  of  the  Central  Powers  from  the  Council  and  its 
unions. 

The  question  of  their  readmission,  brought  up  repeatedly  hy  the 
neutral  nations  at  subsequent  meetings,  and  supported  by  the 

Academy  after  1923,  approached  resolution  in  19*5,  when  Great 
Britain  and  the  United  States  joined  in  the  request  of  the  neutral 
countries.  A  year  later  the  International  Research  Council  admitted 
Bulgaria  and  Hungary.**  Although  invited,  Austria  and  Germany 
steadfastly  refused. 

In  1931,  as  the  original  convention  expired,  the  International 
Research  Council  was  reorganized  as  the  International  Council  of 
Scientific  Unions  (icsu)  to  emphasize  the  potentialities  of  the  interna- 
tional unions  over  and  above  those  of  the  constituent  national 
academies  and  research  councils,  icsu  gave  the  unions  a  larger  and 
more  active  role  in  the  parent  body  and  freedom  to  accept  as  mem- 
bers natiooal  conunittees  from  nonmembers  of  the  Council,  particu- 
larly Germany  and  the  Soviet  UnioD,  both  of  whom  participated  in 
several  of  the  unions.** 

Over  the  next  decade,  icsu,  legally  established  in  Brusseb  with  its 
administradve  headquarters  in  Cambridge,  Engbnd,  became  a 
**united  nations**  of  science,  with  members  from  the  research  councils 
of  twenty-six  countries  and  thirteen  others  represented  through  their 
gOfvermnents  or  designated  government  bureaus.*' 

ICSU  was  affected  only  incidentally  by  the  Depression.  Its  meetings 

••Cf.  Chapter  ?,  pp.  177-179;  Chapter  8,  pp.  389-330- 

"*  "Minutes  ot  che  Academy,"  April  1919,  p.  466,  rcporied  die  remfatfion  to  admit  the 
ncutnl  countrici  to  the  iM,  the  "If  inmet*  of  April  iges,  pp.  igo-igfi»  the  roolution 
that  "the  time  hai  arrimT  to  indude  all  naticNii  onoe  agdn  in  inteniatioiial  ackntilic 

organisations. 

**  Esther  C.  Brunauer.  FnUmational  Council  of  Scmtlfk  Unums  (U.S.  Department  of 
State,  Pubtotion  2413.  1945).  pp  4-5  (copy  in  mm  Aidiivei); l)ifiMlo;^Hw^ 
fipiMl  Cgj/Mralim    Scienct,  a  tympotium  (nas-nkc,  igst)*  pp^  a-5. 

Brunauer,  IrUemationai  Council  of  Scientific  Unions,  pp.  5-6. 

Upon  the  organization  of  unesco  late  in  1946.  icsu  became  its  coordinating  and 
representative  body  for  science  (Tht  Yearbook  <^  ICSU,  1962,  pp.  88-8^. 
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were  fewer  and  its  project  planning  curtailed.  The  unions,  however, 
suffered  prolonged  distress,  and,  as  in  the  Academy's  Research 
Council,  depended  upon  special  supporting  funds  for  tiie  next  twelve 

years. 

Those  years  were  a  time  of  reappraisal  and  reorganization  for  the 
Research  Council."  The  members,  as  they  had  since  1920,  still  num- 
bered between  280  and  290,  of  whom  more  than  50  were  members  of 
the  Academy.  Nevertheless,  the  80-odd  committees  in  the  early  post- 
war years  had  gjrown  to  almost  130  a  decade  later.**  Yet,  industrious 
and  productive  as  the  committees  continued  to  be,  the  Research 
Gound!  itself  over  the  years  suffered  from  accredons  of  struaure  and 
procedure.  As  Roger  Adams,  a  long-time  member  of  Research  Coun- 
cil committees,  of  the  Research  Gouncfl  itself,  and  then  of  the 
Academy,  recalled: 

The  ineffectiveness  of  the  National  Research  Council  during  the  ten  to  fifteen 
years  following  World  War  I  was  due  in  large  measure  to  the  frequent 
changes  in  those  administrring  the  Coundl  and  its  Divisions ...  [as  well  as  to 
a  continuing]  hck  of  consensus  Kgarding  the  objecihws  of  the  NSC  ami  h^ 
should  be  oiganiied.** 


**  For  congressioiwl  payment  of  the  American  share  of  expemesof  IG8U  and  its  unioiM 

beginning  in  1935,  see  nas,  Annual  Report  far  1955-36,  p.  15, 

In  1963  icsu's  statutes  were  revised  to  give  the  national  members  a  voice  in  the 
governance  of  icsu  comparable  to  that  of  the  unions  (nas  Archives:  ir:  iu:  icsu:  Com 
on  iciu  Futufe  Smacture:  igSj)* 

••The  years  before,  under  Hale's  influence,  had  often  been  confusing,  not  to  say 
daunting.  As  anihroi^jlogist  A.  V.  Kidder,  Chairman  of  the  Division  of  Anthropology 
and  Psychology,  said  in  19x7:  "1  believe  that  all  chairmen  go  through  four  periods:  (1) 
bewildenncnt.  (s)  a  great  bunt  of  energy,  (3)  disooongemem,  and  (4)  a  letiini  10 
nonnalcy.  The  greatest  probleni  of  the  chairman  b  that  he  is  given  a  brge  hsndsowe 
machine  and  no  ^is  tn  run  it"  [S.  S.  Stevens,  "The  NAS-NKC  and  hydiology  "ifawncM 
Psychologist  7: 123  (April  lyssi)). 

**  The  Research  Council,  in  ihc  Annual  Report  for  1931-32  (p.  32).  showed  sSa  members 
of  die  Coundl  and  888  reembers  on  ks  195  committees. 

*•  Roger  Adams  to  Philip  Handler.  March  10,  1970  (nas  Ar(  hives:  pl-bs:  nas:  History: 
Chapter  Review:  Comments).  See  also  nas  Archives:  orc:  Methods  Ac  Systems:  Proce- 
dure for  Initiating  and  Financing  nrc  Profects:  Criticism:  1931. 
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The  Academy 
during  the 

Great  Depression 


WILLIAM  WALLACE  CAMPBELL  (1931-I935) 


If  Herbert  Hoover,  an  Academy  member  since  igsa,  seldom  called 
for  the  advice  of  the  Academy  or  the  Research  Council  while  he  was 
Secretary  of  Commerce  (1921-1928),  he  ceased  to  do  so  altogether 
when  he  became  President  of  the  United  States  in  1929.  Nevertheless, 
the  twenties  were  busy  years  for  the  Academy,  which  received  re- 
quests for  information  on  peripheral  concerns  of  the  federal  depart- 
ments. 

As  the  initial  panic  subsided  after  the  stock  market  crash  in  October 
igtg.  Hoover  insdtated  market  and  bank  refonm  and  poured  funds 
into  state  and  federal  piiblk  works  in  an  effott  to  slxwe  up  the 
shattered  economy.  Sudklenly  in  igji  the  currencies  and  markets  of 
Europe  collapsed,  and  nothing  here  or  elsewhere  could  stay  the 
worldwide  depression  that  ensued. 

The  year  that  Europe  collapsed  and  this  country  entered  into  the 
Great  Depression,  GampbeU,  then  in  his  seventieth  year,  was  elected 

S»7 
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William  Wallace  Campbell, 
President  of  the  Academy, 
1931-1935  (From  the  archives 
of  the  Academy). 


President  of  the  Academy.  He  held  office  through  one  of  the  unhap- 
piest  |>eriods  in  the  administrative  history  of  the  Academy. 

William  Wallace  Campbell  came  of  Scottish  pioneers  who  setded  in 
Ohio  in  the  late  eighteenth  century.  The  last  of  six  children,  he  was 
born  on  April  11,  1862.  He  demonstrated  all  through  school  a 
marked  talent  for  mathematics,  and  with  the  encouragement  of  his 
teachers  entered  the  University  of  Michigan  at  Ann  Arbor  in  1882  to 
study  civil  engineering. 

In  his  third  year  at  Michigan,  he  read  Simon  Newcomb's  Popular 
Astronomy  (1878),  found  a  friend  in  John  M.  Schaeberle,  the  Director 
of  the  University  Observatory,  and  discovered  his  lifework.  His  read- 
ing of  James  C.  Watson's  Theoretical  Astronomy  (1868)  inspired  him  to 
make  his  first  calculations  of  comet  orbits. 

After  graduation,  Campbell  was  Professor  of  Mathematics  at  the 
University  of  Colorado  for  two  years.  In  1888,  when  Schaeberle 
resigned  his  position  at  Ann  Arbor  to  join  the  staff  of  the  new  Lick 
Observatory  at  the  University  of  California,  Campbell  was  invited  to 
Michigan  as  an  instructor  in  astronomy.  In  October  1889,  Campbell 
wrote  Director  Edward  S.  Holden  at  Lick,  asking  if  he  could  spend  the 
time  from  June  to  September  at  the  observatory  learning  about  the 
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instruments  and  helping  in  any  way  he  could.  He  was  granted 
permission  and  did  so.  In  November  1890,  he  applied  as  a  special 
student  at  lidi  fiir  the  summer  of  1891,  and  was  again  accepted. 
However,  00  April  aa,  1891,  Holden  nominated  Campbell  as  as- 
tranomer.  and  he  came  to  Lick  in  that  caoadtv. 

Gampbdl  appears  to  have  been  a  compulsive  and  tireless  worker  all 
his  life;  and  he  found  his  calling  at  a  propitious  time,  to  astronomy  in 
the  decades  around  the  turn  of  the  century  was  a  wonderfully  fertile 
field  for  newcomers.  His  career  was  launched  when  the  international 
interest  in  the  discovery  of  a  brilliant  "new"  star  in  189s  led  him  to  the 
study  of  the  spectra  of  nebulae.  He  noted  that  the  spectral  lines  did 
not  have  the  same  relative  intensity  in  all  parts  of  a  nebula.  This 
conclusion  was  hotly  disputed  by  other  astronomers,  but  Campbell 
marshaled  evidence  that  compelled  its  general  acceptance. 

His  assertion  in  1894  of  the  relative  scarcity  of  water-vapor  and 
oxygen  in  the  Martian  atmosphere  provoked  another  controversy, 
whose  final  resolution  seems  only  now  in  sight.  The  debate  lasted  for 
well  over  a  decade,  as  his  continued  observauons  questioned  the 
long-held  beheft  of  many  able  astronomers  in  the  possflMlity  of  life  on 
Mm.  In  1900  he  nuule  interesting  observations  of  Polaris,  which 
suggested  it  was  a  multiple  system.  Later  observations  have  shown 
that  Polaris  is  a  binary  system  of  which  the  main  component  is  a 
pulsating  star. 

Campbell's  appointment  as  Director  of  Lick  Observatory  on  Mount 
Hamilton  in  1901,  the  year  before  he  was  elected  to  Academy  mem- 
bership, turned  him  with  reluctance  to  administrative  duties,  which 
proved  no  deterrent,  however,  to  the  long  years  he  was  to  spend  on 
observations  of  the  radial  velocities  of  stars  and  nebulae.  In  1896  he 
had  begun  recording  these  quantities,  fundamental  to  the  calculation 
of  the  scale  and  structure  of  our  stellar  system  and  of  the  "universe,** 
and  finally,  with  Dr.  Joseph  H.  Moore,  assembled  and  published  the 
great  catalogue.  Radial  Velocities  of  Stars,  in  1928.  He  considered  it  the 
most  important  work  of  his  career. 

His  observations  of  the  gravitational  deviation  of  light,  which  he 
made  during  an  eclipse  in  1928,  first  made  a  definitive  verification  erf* 
Einstein's  prediction  of  that  phenomenon  from  his  general  theory  of 
relativity.  It  was  on  CampbdTs  return  from  another  eclipse  expedi- 
tion in  i9as  that  he  was  met  by  a  delegation  of  the  regents  and 
offered  the  presidency  of  the  University  of  California.  While  retain- 
ing the  direoion  of  his  Observatory,  he  guided  the  University  firmly 
for  the  next  seven  years. 

In  1990,  in  his  sixty-eighth  year  and  mrith  failing  sight  in  one 
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eye— he  lost  it  two  years  later — he  announced  his  retiremenL  Hon- 
ond  as  President  Emeritus  of  the  Univenity  and  Direclor  Emeritus 
and  Astronomer  Emeritus  of  the  Obtervaioiy,  he  retired  to  his  home 
on  Mount  Hamilton.*  Ten  months  bter  he  received  word  that  he  had 
been  nominated  to  succeed  Dr.  Morgan  as  President  of  the  Academy* 
and  was  persuaded  by  his  long-time  friend,  fellow  academician,  and 
colleague  at  the  Observatory,  William  Hammond  Wright,  to  accept 
the  ofHce.'  He  did  so,  as  his  good  friend  £.  B.  Wilson  said,  "after  a 
long  and  most  distinguished  astronomical  career  more  or  less  isolated 
atop  Mt.  Hamilton,"  to  pilot  the  Academy  through  what  seemed  likely 
to  be  a  sialic  period  in  its  affairs.' 

Dr.  Campbell's  close  associates  in  what  he  called  "ihe  higher  admin- 
istration of  the  Academy"  were  E.  B.  Wilson,  managing  editor  of  the 
Academy  Proceedings  since  1914  and  one  keenly  aware  of  the  Acad- 
emy's intimate  history;  David  White,  former  Chief  Geologist  of 
the  Geological  Survey  and  Vice-President  of  the  Academy;  Arthur  L. 
Day,  Director  of  the  Geophysical  Laboratory  of  the  Carnegie  Institu- 
tion of  Washington  and,  in  1933,  successor  to  White  as  Academy 
Vice-President;  Fred  E.  Wright,  petrologist  in  the  Carnegie  Institu- 
tion's Geophysical  Laboratory  and  Home  Secretary  of  the  Academy; 
and  John  C.  Merriam,  President  of  the  Carnegie  Institution,  MThite's 
predecessor  as  Vice-President  of  the  Academy,  and  Chairman  of 
several  of  the  Academy's  standing  committees.* 


ReorgamuUion  cf  ike  NaHofud  Research  Council 

At  the  outset  of  Campbell's  presidency,  the  Academy  and  the  Re- 
search Council  were,  like  the  nation,  reacting  to  the  onset  of  the 
Depression.  Funds  for  the  administration  of  the  Academy  had  always 
been  inadequate,  and  those  for  the  Research  Council  had  become  so 
reduced  that  plans  w  ere  being  made  for  curtailment  of  its  of>erations.* 
Contributing  to  the  uncertain  state  of  Council  affairs  was  the  sudden 
iDnesB  and  resignation  In  the  winter  of  1931  of  Vernon  L.  Kellogg, 

*  WaKam  H.  Wright,  nas.  Biogn^thkai  Mmain  25:95-75  (1949);  Sonet  77:500-501 
(May  16,  1930) 

*  Biographical  Mrmmrs,  ibid.,  pp.  51.  53. 

*  E.  B.  Wilson  to  Frederick  Seitz,  June  18,  1964  (nas  Archives,  org:  Historical  Data). 

*  See  William  W.  Campbell  to  Fred  £.  Wright.  June  30.  1933  (lus  Arcliiva:  omt 
NAt:  Geneiral). 

*  MAS.  Ammd  Htftrt  ftr  1929~$0»  pp.  10,  ti;  1930^1,  p.  t-3. 
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William  Henry  Howell.  Chair- 
man of  the  National  Research 
Council,  1 932- 1 933  (From  the 
archives  of  the  Academy). 


Permanent  Secretary  of  the  Research  Council  since  1919  and  a  key 
figure  in  its  operations. 

The  need  to  consider  reorganization  of  the  Research  Council  led  to 
the  reactivation,  in  the  early  spring  of  1932,  of  its  long-dormant 
Committee  on  Policies.*  On  April  19,  with  Robert  A.  Millikan  presid- 
ing, the  committee  met  to  reconsider,  in  the  light  of  almost  fifteen 
years  of  activities,  the  structure  and  fK)licies  of  the  Research  Council. 
It  appointed  a  subcommittee  to  recommend  changes  in  the  organiza- 
tion that  would  see  it  through  the  next  decade.'' 

*  The  committee  had  last  met  briefly  in  April  1928  and  found  "no  formal  change  in  the 
structure  of  the  Research  Council  necessary  or  desirable"  (report  in  nas  Archives:  ex 
Bd:  Committee  on  Policies:  1928). 

For  a  restatement  of  the  relationship  of  the  Research  Council  to  the  Academy  at  that 
time,  see  "Minutes  of  Meeting,"  Committee  on  Policies.  April  24,  1932,  p.  17;  Merriam 
statement  in  nas.  "Minutes.  Exec.  Com.  Meeting."  October  25,  1932,  pp.  479-480. 
'  NAS.  Annual  Report  for  1931-32.  pp.  38-39. 

To  the  normal  complement  of  Millikan,  J.  S.  Ames.  G.  K.  Burgess.  Gano  Dunn, 
V.  Kellogg,  and  R.  Pearl,  the  committee  on  that  occasion  also  included  Campbell. 
I.  Bowman.  K.  T.  Compton.  S.  FUmer,  G.  E.  HaU.  W.  H.  Howell,  F.  Jewctt.  F.  R.  Lillie. 
J.  C.  Merriam.  and  F.  E.  Wright  (nas.  Annual  Report  for  1931-32,  p.  156).  Others 
attending  later  committee  meetings  included  E.  G.  Conklin.  John  Johnston,  Max  Mason. 
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The  committee  agreed  on  t|ie  need  for  the  Nstkwsd  Reieaich 
Gowual»  but  fek  that  it  had  become  oven>i|;aiiiaed.  In  seelung  die 
widest  poniijle  repiesentation  of  national  iidenrifir  lodetici,  iti  divi- 
nons  had  grown  cumberMmie.  The  siae  of  some  divisions,  said  the 
Chairman-elect  of  the  Researdi  Council,  Dr.  William  H.  Howell* 
approached  **the  characteristics  of  a  nadonal  society  itself.**  The  ad- 
ministrative apparatus  was  overstructured,  and  the  Council  as  a  whole 
had  tended  to  emphasize  organiiation  rather  than  projects.  It  was 
further  hampered  by  its  dependence  upon  outside  donors.  Provisicm 
should  somehow  be  made  for  assured  and  adequate  operating  funds; 
and  more  substantial  research  endowment  funds  ought  to  be  at  its 
own  disposal.' 

Instead  of  basing  its  activities  largely  on  the  divisional  organization, 
as  it  tended  to  do,  the  Research  Council  should  be  promoting  ac- 
tivities of  the  widest  possible  importance  to  the  nation  by  actively 
aiding  industry,  stimulating  greater  research  efforts  in  science  and 
industry,  urging  more  and  better  research  equipment,  and  encourag- 
ing exploratioa  in  new  fields.*  It  ought  to  promote  m<yre  education  in 
sdenoe,  more  training  in  new  sdendiBc  techniques,  and  greater  coor- 
dination of  research  activities.  The  Research  Council  should  be,  as 
Arthur  A.  Noyes  dedared,  the  ''one  central  unifying  national  organi- 
zation of  sdence.**** 

Mfllikan  suggested  that  with  strong  direction  in  the  Council  it  might 
be  possible  to  abolish  the  divisional  organization  completely  and 
simply  organize  around  the  Chairman  and  research  projects.  This, 
however,  was  left  to  the  Policies  Subcommittee,  appointed  to  consider 


A.  A.  Noyes,  ¥.  K.  Richtmyer.  William  H.  WrUh,  and  A.  L.  Barrows.  (The  ioUciied  were 
involved  in  the  founding  of  the  Research  Council  in  1916.) 

The  wihrommitiec  diiit  met  on  May  16  under  lifiBikan  csompriied  I.  Bownan,  JL  T. 
Compton.  S.  FIcxner,  W.  H.  Howdl,  F.  B.  Jewett.  J.  C.  Merriam,  F.  R.  Lillie.  and  F.  E. 
Wright.  The  committer,  subcommittee,  and  invited  participants  in  the  deliberations 
numbered  almost  fifty  and  had  prepared  a  sS^-page  "ConsoUdated  Report  Upon  the 
Acdvkiet  of  ibe  National  leteaixhCouiicQfivm  1919  to  1958."  subsequently  reviaedaa 
"A  HiHory  of  the  Nadonal  Reieaidi  Gouncilt  1918-1993"  and  pnhKtfied  inSdmet  77 
(April-July  1933)  and  as  a  volume  in  the  nrc.  Reprint  and  Circular  Series  (No.  106. 
1933).  See  R.  A.  Millikan  to  A.  L.  Barrows.  March  5,  1951  (nas  Archives:  oac:  Nac 
Reorganization). 

•Coniminee  on  Mkies,''Mfaiulet  of  Meeting.'' April  19. 193s.  p.  1 ;  sML,  Tramcript.** 
April  14.  i9st.  pp.  15,  a8.  st  (has  Aiduvcs:  oao:  mc  Reuigauiiadon). 

*Ibid..  "Transcript,"  April  24.  1932,  pp  '7-19.  2^.  29-31 

The  much-discussed  "new  fields"  referred  in  almost  every  instance  to  "overiapinng 
projects"  and  "interrelated  research,"  soon  to  be  better  luu»wn  as  "borderland  re- 
search." 

Tnuucripl.''  April  84*  i9§t*  pp.  ao.  16^17. 
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^  whether  to  continue  the  present  organization  or  streamline  it  and 

'  whether  or  not  to  put  "more  emphasis  upon  research  projects  than 

^  upon  8cleiioe-<ilviiioiial  machinery*  and  its  rebtioas  with  national 

^  If  IkfiDilum'tcmnniitiee  wath%hlyoonceniedthattheGoi^ 

^  "dqnesaed  finandany  Itlbe  everyone  ebe,"  Isaiah  Bowman*  on  the 

t  siiboommlttee,  was  more  concerned  that  sdence  was  in  imminent 

I  danger  of  becoming  the  scapegoat  for  the  current  plight  of  the 

1  nation.  There  was  a  serious  challenge,  he  said,  ''ftom  the  assumption 

of  historians,  economists  and  educators  that  physical  scientists 
I  have  ...  a   smooth-running   scheme  .  .  .  [and]   that   the  physical 

sciences  are  essentially  materialistic  and  [so]  have  .  .  .  contributed  to 
,  the  chaos  of  the  times."  He  proposed  that  the  Council  prepare  a 

"Charter  for  Science"  that  would  counter  this  image  and  the  idea  that 
science  consisted  solely  of  making  discoveries  for  the  increase  of 
material  safety  or  comfort."  No  charter  was  produced,  however,  and 
science  remained  on  the  defensive  throughout  the  decade. 

The  report  of  the  subcommittee  in  May  1932,  with  its  concern  for 
maintaining  close  relations  with  the  national  societies*  recom- 
mended no  change  in  the  organization  of  the  seven  sdence  and 
technology  divisions,  but  instead  reduction  to  committee  status  or 
even  discontinuance  of  the  Divisions  of  Foreign  Relations,  Stales 
Rdations,  and  Educational  Relations.  It  also  recommended  longer 
terms  of  office  for  division  chairmen  and  appointment  of  a  full-time 
Research  Council  Chairman  at  a  substantial  salary." 

An  absentee  member  of  the  subcommittee,  Frank  R.  Lilhe,  mailed 
in  his  report.  His  proposal  was  designed  to  promote  a  greater  sense  of 
unity  in  the  Research  Council  and  foster  interdisciplinary  or  border- 
land research,  but  more  immediately  to  simplify  the  Council's  cum- 
bersome structure  and  adapt  it  to  reduced  resources.  He  recom- 
mended consolidating  the  four  divisions  of  general  relations  into  one 
and  the  seven  science  divisions  into  three.'*  Specifically,  he  proposed 

" /M(f.,  "TranKxipt,"  April  24,  1991,  pp.  13.  15-16:  "Minutes. . . April  19,  igst.  p.  3. 
**!bid..  "Minutes  .  .  .  ,"  April  19,  p.  2,  and  "Transcript."  .April  24,  193s.  p-  35:  Isaiah 
Bowman  to  Wiiiiam  H.  Howell,  May  9,  19$*;  Barrows  to  Subcommiuee  on  Policies, 
May  a3, 195a  (nas  ArdiiveK  OM:  NIC  ScotguiialioiO* 

BofunnHi'ii  Xhailei^  was  prampled  by  Chailes  A  Beatd,  A  Cfcartir  ftr  tlk$  Soekd 
Sciences  in  the  Schools  (New  York:  Scribner's,  1932).  for  the  American  Hittaffkal 
Association.  Bowman  was  on  the  aha  commission  on  direction. 
"  "Minutes  of  Meeting  of  Subcommittee,"  May  26.  1932- 

Fmk  R.  LflHe  10  Swbcomeiiwec  on  Fiolides,  May  23.  1932  (mab  Archhwa:  om»:  mc 
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a  diviskm  of  physical  sdences  mei^ging  phyncal  idenoes,  diemiitiy 
and  cfaenucal  technology,  and  geology  1^ 

cal  sciences  dhrisbn  would  comprise  medical  sdences,  biology  and 
agriculture,  and  anthropology  and  psychology.  A  new  division  of 
engineering  and  technology  would  combine  the  Division  of  Engineer- 
ing and  Industrial  Research  and  the  Research  Information  Service. 
An  advisory  cominittee  in  each  of  the  new  divisions,  selected  by  the 
principal  national  societies  concerned,  was  to  represent  joinUy  its 
subdivisions. 

At  some  variance  with  the  subcommittee  recommendations,  the 
reorganization  plans  assembled  a  month  later  by  Howell  and  Noyes, 
with  modifications  by  Millikan,  proposed  a  permanent  full-time 
Chairman  (variously  clesignated  as  Director,  President,  Secretary,  and 
Ghairman)  %vith  powers  and  salary  comparable  to  those  of  a  univenlcy 
president;  retention  of  all  div^ions,  general  and  scientific;  and 
three-year  appointments  for  division  chahrmen,  unsalaried  in  the 
general  divi^ona,  part-time  and  salaried  in  the  scientific  divisions.  A 
last-minute  letter  from  Geoi^ge  Ellery  Hale  supported  a  reduction  in 
the  structure  of  the  Research  Council,  but  strongly  urged  retention  of 
all  existing  divisions  and  particularly  of  the  support  of  the  national 
sdentific  societies." 

In  April  1933.  sixteen  months  after  Kellogg's  resignation,  the 
revisions  made  in  the  Articles  of  Organization  and  Bylaws  of  the 
Research  Council  left  the  divisional  structure  intact  and  combined  the 
functions  of  the  Permanent  Secretary  and  the  Chairman  in  the  latter's 
office.  Instead  of  being  elected  annually,  the  Chairman  was  to  hold 
office  at  the  pleasure  of  the  Council's  Executive  Board.  The  executive 
and  administrative  structures  of  the  Research  Council  were  simplified 
and  their  effectiveness  further  increased  by  extension  of  the  term  of 
division  chairmen  fhun  one  to  three  years.  Finally,  the  membership  of 
divisions  and  committees  remained  constant,  but  the  total  number  of 
members  in  the  Research  Council  itself  was  decreased  by  a  reduction 
in  the  number  of  members-at-large.** 

The  effect  was  greater  centralization  in  the  administration  of 
Council  affairs  and  increased  interest  in  projects  of  larger  scope  than 
had  been  practicable  before.  The  reorganizatiim  greatly  enhanced  the 
status  of  the  Chairman  of  the  National  Research  Council,  a  position 
previously  unsalaried  and  of  brief  tenure,  but  in  which  now  rested  the 

**  '^Minutrs  of  Meeting^  June  si,  193*.  and  attached  reotganinlion  pfam  and  Hale 

letter  (nas  Archives:  org:  nrc  Reorganization). 
HAS,  Annual  Report  for  1932-33,  pp.  88-29,  i37~M*i  1933-34,  pp.  48-49. 
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Isaiah  Bowman,  Chairman  of 
the  National  Research  Council, 
1933-1935  (From  the  archives 
of  the  Academy). 


initiative  for  policymaking  and  the  direction  of  research  projects  that 
had  previously  belonged  to  the  Permanent  Secretary." 

Seeking  a  vigorous  executive  to  head  the  renascent  Research  Coun- 
cil, Millikan  persuaded  recenUy  elected  Academy  member  Isaiah 
Bowman  to  accept  the  nomination.  Bowman  had  been  a  member  of 
the  wartime  Research  Council,  Director  since  1915  of  the  American 
Geographical  Society,  and  the  country's  leading  expert  in  geography. 
He  was  aggressive,  highly  articulate,  and  a  tireless  worker,  qualities 
reflecting  his  evangelical  background.**  Some  years  before,  while  he 
was  serving  as  physiographer  for  the  Justice  Department  in  a  bound- 
ary case,  his  somewhat  augural  testimony  was  disputed,  and  he  is 
alleged  to  have  replied:  "I  am  called  a  major  prophet;  my  name  is 
Isaiah."'* 

The  calling  was  clear,  as  Bowman  became  Chairman  on  July  1, 
1933.  The  nation  was  now  in  the  depths  of  the  I>epression.  Although 
invested  with  new  aims  and  energy,  the  Research  Council  had  again  to 

See  Appendix  G  for  the  succession  of  nrc  Chairmen. 
'*  Millikan  to  Frank  B.  Jewett,  July  18,  1946  (nas  Archives:  Jewett  file  50. 71). 
Of  many  versions  of  Bowman's  retort,  this  is  from  Current  Biography  1945,  p.  66. 
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retrench  as  both  its  operating  and  maintenance  funds  continued  to 
drop  at  the  rate  of  more  than  1 5  percent  each  year."*  And  science  and 
technology  were  under  increasing  attack,  stigmatized  as  the  source  of 
the  excessive  production  that  had  led  to  runaway  inflation  and  the 
collapse  of  world  markets. 

Three  months  after  taking  office,  Bowman  had  the  opportunity  to 
exerdse  tome  of  Hs  new  prerogatives  and  to  restore  confidence  in  the 
estate  of  science.  This  opportunity,  described  in  Chapter  19,  was  the 
creation  and  extraordinary  adventure  of  the  Research  CoundTs 
Science  Advisory  Board. 


Borderland  Science 

An  interested  participant  in  the  reorganization  of  the  Research  Coun- 
cil was  Floyd  K.  Richtmyer.  physicist,  Dean  of  the  Cornell  Graduate 
School,  and  Chairman  of  the  nrc's  Division  of  Physical  Sciences.  All 
meetings  of  the  Committee  on  Policies  had  been  greatly  concerned 
with  the  promotion  of  new  fields  of  science,  and  Richimyer's  division 
was  then  involved  in  developing  two  such  fields,  biochemistry  and 
biophysics.  Notable  advances  were  being  made  in  both  fields  as  a 
result  of  the  appUcation  of  the  quantitative  methods  of  physics  and 
physical  cheinistry  to  investigations  of  biological  and  medical 
phenomena  through  the  use  of  new  mkrosoopic,  spectroscopic,  and 
photometric  techniques.'* 

The  words  "interdiscipHne**  and  **multidiscipline**  did  not  appear  in 
dictionaries  until  the  1960s,  but  the  crossing  of  disciplines,  as  a 
potentially  valuable  tool  of  science,  had  been  advocated  by  George 
Ellery  HaJe  as  early  as  1909.  The  theme  of  a  lecture  he  gave  at  the 
Royal  Institution  in  London  that  year,  on  the  rewarding  results  of 
applying  the  methods  and  principles  of  one  sdence  to  the  exploraticm 

**  Between  1931  and  1937.  total  operating  funds  dkbuned  by  the  Reaearcfa  Councfl 
phimmeted  from  $1^004,615  to  $474,184.  and  general  maintenance  funds,  for  the 

expenses  of  the  divisions  and  their  committees.  salarie5,  publications,  supplies,  and 
other  expenses,  from  $166,365  to  $90,834  (nas.  Annual  Report  Jot  1930-31,  pp. 
45-46  . . .  p.  39). 

*■  The  hiiiory  of  Uodiemiitty  dates  from  the  iMe  eii^teemh  century.  Biophynca  goes 
back  to  the  middle  of  the  nineteenth  century  and  the  diacounet  of  Antoine  Lavoiiier 

and  C>laude  Bernard  on  the  necessity  of  applying  the  exact  sciences  to  the  empirical 
sciences  of  life.  See  P.  Lecomte  du  Nouy's  introduction  to  "Molecular  Physics  in 
Relation  to  Biology,"  H%c,Bu8tlim  69  (May  19x9). 


Copyriytituu  liiaiorial 


Thf  Academy  during  the  Great  Depression  I  327 


Charles  G.  Abbot,  Royd  K.  Richtmyer,  Herbert  E.  Ives,  and  James  McKeen  Caitelt  at 
the  Academy  meeting  in  Cleveland,  Ohio,  November  20.  1934  (Photograph  courtesy 
the  Smithsonian  Institution). 


of  another,  was  one  that  he  elaborated  again  and  again  throughout 
his  career.** 

In  the  spring  of  1912,  Hale  had  proposed  that  the  Academy  foster, 
as  the  scientific  societies  could  not,  interest  in  "subjects  lying  between 
the  old-established  divisions  of  science:  for  example,  in  physical 
chemistry,  astrophysics,  geophysics,  etc.,"  where  recendy  some  of  the 
greatest  advances  in  science  had  been  made.  "Such  subjects  as  physi- 
ology and  psychology  have  been  transformed,"  he  said,  "by  the 
application  of  physical  and  chemical  methods,"  and  by  encouraging 
attention  "to  papers  in  departments  of  science  other  than  their  own, 
[Academy]  members  are  almost  sure  to  encounter  valuable  sugges- 
tions regarding  research  methods  which  can  be  applied,  directly  or  in 
modified  form,  in  their  own  field  of  work."** 

Helen  Wright.  Explorer  of  the  Universe:  A  Biography  of  George  EUrry  HaU  (New  York: 
E.  P.  Dutton  &  Co.,  1966),  pp.  227,  410. 

An  early  instance  of  "the  interfiliation  of  seemingly  divergent  scientific  research,"  or 
interdisciplinary  research,  was  reported  in  the  New  YorV.  Daily  Tribune  on  October  31, 
1873,  in  a  note  on  Academy  member  Alfred  M.  Mayer's  investigation  of  "the  hum  of 
the  musketo's  wing."  See  also  nas.  Biographiccd  Memoirs  ^:255-254  (1916). 
**  G.  E.  Hale  to  C.  D.  Wakott,  May  17.  191s  (nas  Archives:  nas:  Future  of  nas). 

The  "inter-relations  of  the  Fields  of  science"  was  a  major  theme  of  Hale's  National 
Academies  and  the  Progress  of  Research  (Lancaster,  Pa:  New  Era  Printing  Co..  n.d.). 
reprinted  from  his  Science  articles,  1913-1915. 
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Hale,  speaking  ot  the  crossing  of  disciplines,  <lescribed  the  "inicgra- 
tion  of  methodologies,"  but  the  phrase  might  also  be  applied  to  the 
conjoining  of  related  disciplines  for  mutual  advancement,  as  in  the 
organization  of  the  geophysical  sciences  he  proposed  in  1916;  in 
the  Committee  on  Geophysics  created  in  the  British  Association  for 
the  Advancennent  of  Science  in  1917;  and  in  the  International  Union 
of  Geodesy  and  Geophysics,  readized  in  1919.  Thus  the  Aroeikan 
Geophysical  Union,  organized  as  a  oommitlee  of  the  Rewarch  Coundl 
in  December  1919.  defined  the  term  ''geophysics,**  in  its  concern  with 
*'the  figure  and  physics'*  of  the  earth,  as  the  groupiiig  for  mutual 
advancement  of  geodesy,  geological  physics,  meteorology,  terrestrial 
magnetism,  electtidty,  seismology,  tides,  and  oceanography.  Still 
another  grouping  appeared  in  a  report  in  March  1919  by  Robert  S. 
W{H)dward.  physicist.  President  of  the  Carnegie  Institution  of  Wash- 
ington, and  Chairman  of  the  new  American  Geophysical  Union, 
which  listed  the  provisional  "borderlands  .  .  .  [or]  several  fields  of 
geophysics"  as  astronomy,  geodesy,  geolog\'.  meteorology,  mareology, 
seismology,  terrestrial  magnetism,  terrestrial  electricity,  tides,  and 
volcanology — designated  borderlands  because  of  their  close  relation 
to  and  dependence  on  one  another  for  their  individual  advance- 
ment.** 

Second  only  to  Hale  in  hb  enthusiasm  for  expanding  the  potential 
of  the  Research  Council  and  exploring  the  poesibiltties  of  "iMNnder- 
line**  research  was  Joseph  S.  Ames,  Professor  of  Physics  and  Director 
of  the  Physical  Laboratory  at  Johns  Hopkins.  Upon  beomiing  Chaii^ 
man  of  the  Physical  Sciences  Division  in  1924,  he  at  once  set  out  to 
make  recent  physical  discoveries  more  widely  known  and  to  promote 
interest  among  physicists  in  the  possible  application  to  other  sciences 
of  recent  refinements  of  physical  methods.  In  April  he  appointed  a 
special  Committee  on  Borderland  Fields  under  Columbia  physicist 
Michael  I.  Pupin  and  Cornell  physicist  Floyd  K.  Richtmyer  to  study 
"the  practicability  of  stimulating  activities  in  fields  bordering  on 
physics,"  especially  mathematics,  geology,  chemistry,  and  the  biologi- 
cal sciences.** 

Ames  was  dismayed  by  the  great  lack  of  knowledge  on  the  part  of 
many  scientists  in  medicine,  biology,  and  allied  sciences  of  new 

■*  John  A.  FlenUng.  "Origin  and  Devdopment  of  the  American  Geophysical  UnMn." 

(1919-195SI:  AGU.  Tramactions  35:9  (February  1954);  Woodward  quoted  in  Harry  O. 
Wood.  "Organization  of  the  American  Section  of  thf  PrfffM?tf4  lnfmm!fftnal  fffflfhyih- 

cal  Union,"' Snmff  50:2M  (September  5.  1919). 

*  "Minutes  of  annual  meeting,  division  of  physical  sciences,"  April  87.  1984,  p.  6  (nas 
Aidlim:  n:  Annual  Meedi^);  NAi,iflttmial  Jli;^  far  1923-24,  pu  89. 
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physical  methods  available  and  by  the  ignorance  among  physicists  of 
practical  investigations  they  should  be  making.  Acknowledging  his 
own  "entire  ignorance  of  medical  and  biological  matters,"  in  1925  he 
appointed  a  Committee  on  the  Relation  between  Physics  and  the 
Medical  Sciences,  with  himself  as  Chairman.** 

Since  1919  his  division  had  published  intermittent  committee  re- 
ports in  the  nrc  BvUtUn  of  such  new  developments  in  physics  as  those 
in  radioactivity,  X  rays,  and  the  quantum  theory.  Ames  next  ap- 
pointed subcommittees  on  the  biological  properties  of  light,  on 
chemihiminescence,  molecular  physics,  and  receptor  organs,  whose 
reports,  some  of  them  the  first  of  their  kind,  were  spedCkally  de^ 
signed  to  show  the  interdependence  between  the  life  sciences  and  the 
exact  sciences  and  the  necessity  of  collaboration  between  them."* 

In  1926.  Dr.  Ames  proposed  the  formation  of  a  committee  on  the 
relation  of  physics  to  geology.  The  earth  scientists  in  the  Research 
Council,  much  concerned  with  their  "middle-ground  science,"  re- 
sponded at  once.  The  joint  committee,  organized  by  Ames  in  coopera- 
tion with  the  American  Geophysical  Union  and  continued  under 
successive  chairmen  of  the  division  for  fifteen  years,  gave  its  name  to 
the  enduringly  valuable  series,  "The  Physics  of  the  Earth,"  published 
between  1931  and  1942.  The  foreword  to  each  of  its  nine  volumes 
called  attention  to  this  new  research  "in  the  middle  ground  between 
the  sdences,**  and  to  the  specific  intention  of  the  series  **to  promote 
research  In  the  bordeiland  between  physics  and  geology.'*'* 

Joseph  S.  Ames  to  Qwriet  Sheard  of  the  Mayo  GUnic,  May  7.1925  (nas  Arduves:  n: 
Com  on  the  Relation  betiveen  Physics  it  Mediial  Sciences). 

''E.g..  "Chemiluminescence."  nrc,  Bulletin  59  (iga?).  and  "Molecular  Physks  in 
Relation  to  Biology."  nas.  BulUun  69  (1929). 

Between  1919  and  1933  the  division  also  published  more  than  thirty  survey  reports 
on  ipedal  aspecu  of  physics  and  noathemadcs  (nas,  Ammtd  lUport  ftr  1992-33,  pp. 
40-41).  See  also  H.  B.  Williams,  "Mathematics  and  die  Biological  Sciences."  nas.  Rtprmt 
mndCirculaT  Srr%f$  77  (1927):  Richtmver  in  Snrncr  77:1^09  (April  14,  1933).  and  his  essay 
the  year  before.  "The  Romance  ot  the  Next  Decimal  Place,"  iMd,  7.^:1-5  (January  1, 
193*)- 

"  Repoit,  Xonunitiee  on  die  Physics  of  die  Eaith,  iga9-i986^;  report. 'The 

the  Earth"  [1942I  (nas  Aiduwcs:  Com  00  Physics  of  die  Canh:  igtS-igsG).  See 

Chapter  10.  f>.  313. 

Vice-chairmen  ol  the  committee,  which  comprised  twelve  subsidiary  committees, 
tvere  die  chairmen  of  die  Division  of  Geology  and  Geography  and  of  die  American 
Geophysical  Union.  The  first  six  vcdumes  (comprising  1,914  pages)  came  out  between 
1 93 1  and  1 939  in  the  nrc  BulUtin  icrics;  the  last  three  (1*919  pages)  were  published  in 
1939  and  1942  by  McGraw-Hill. 

I'wo  decades  later  Detlev  W.  Bronk.  President  of  nas.  said:  The  field  of  Geophysics 
is  in  large  part  in  as  vigorous  and  whoicsowe  a  state  as  it  is  now  because  of  certain 
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A  project  on  the  adaptation  and  utilization  of  the  methods  of  the 
physical  sdences  in  biological  researdi  had  its  geneiii  at  an  aaas 
meetiiig  in  December  1927.  A  group  of  univenity  biologitts  who  were 
investigating  the  effects  of  radiation  upon  organisms  asked  one  of 
their  number,  loologist  Winterton  C  Curtis  of  the  Universitjr  of 
Missouri,  to  seek  the  help  of  the  Research  Coundl  in  coordinating 
their  efforts  and  finding  support  for  more  work  in  this  field.**  The 
next  spring  the  Coundl  set  up  a  Committee  on  the  Effects  of  Radia- 
tion on  living  Organisms,  with  Curtis  its  Chairman.  The  first  re- 
search grants  later  that  year  from  the  General  Education  Board  and 
the  Commonwealth  Fund  made  it  ix)ssible  to  expand  the  research  on 
physicochemi(  al.  biological,  and  genetic  effects  of  ultra violcl  light, 
X  rays,  and  radium  upon  a  variety  of  plants  and  animals.'"  By  1932, 
with  investigations  going  on  in  more  than  twenty  university  labora- 
tories, the  project  was  possibly  the  most  tlourishing  in  the  Research 
Council.  It  lasted  more  than  a  decade." 

Borderland  research  caught  the  imagination  of  the  new  Research 
CouncO  Chairman,  Isaiah  Bowman.  Delighted  with  the  promise  of  his 
reorganized  Council,  and  its  operation  of  the  Sdenoe  Advisory  Board, 
Bowman  prepared  a  glowing  summary  account  of  tbese  de- 
velopments in  bound  mimeographed  form  and  also  published  it  in 
Science.'*  He  became  a  crusader  for  borderland  research. 

It  may  have  been  Bowman,  then  seeking  continuation  of  Rockefel- 
ler Foundation  support  for  Biological  AittraeU,  who  wrote  on  the 
special  importance  of  that  journal: 


continuing  committees  back  in  the  '30's  which  gSVt  definition  and  encouragement  to 
this  getjeral  tield"  l"lniroductory  Remarks  November  20,  1955.  p.  4  (nas  Ar- 

chives: org:  nas:  Studies  of  Biological  EfTecu  of  Atomic  Radiation  [beakJ:  Genetic 
EfFecu:  Meeting!)]. 

■•W.  C.  Curtis  to  William  Crocker.  Chainiuui,  Division  of  Biology  and  Agriculture, 
Febniar\  8,  igaS  (nas  Archives:  b&a:  Com  on  Effects  of  Radiation  on  Living  Or- 
ganisms: Beginning  of  Program);  HAS,AnnmU  Report  for  1927-28,  pp.  72-73. 
*Porioiac«rftlieCTriyi>orkontheeifcciioffarifatiOT  10.  p.  314. 

**  nAB,An$ni^Ripmf9ri930^ip  pp.  5.69-71: 1931-32,  pp.  73-75:  correspondeim  m 
NAS  Archives:  b&a:  Com  on  Effects  of  Radiation  on  Living  Organisms:  Gcncnk 
1918- 1934;  iM<i.,  Cumulative  Report:  1928-1934:  1935,  especially  pp.  13,  51. 
**  Bowman,  "Summary  Sutcmcnt  of  the  Work  of  the  nrc,  i933->934>  October  6, 
1934;  SdmM  M^:S68-S73  (October  10. 1994). 

Bowman  also  prepared  a  tummary  for  1934-1935  92:SS7-S42  (October  11. 

1935)1.  but  that  for  i9S5~t9S6  [Snrnrr  <?4:278-283  (September  S5.  1936)!  was  under 
the  imprimatur  of  the  new  Academy  President  Frank  R.  Lillie,  who  observed  that  these 
timunaric*  of  Nac  activiiMM  had  bem  piiUfalied  leparatefy 

delay  in  of  die  Acadfiny  report  "mI  in  "relalive  HiairrniWIhy  10  die 

idendfic  pubfic**  The  advanee  ninmiaiiet  were  dhoondmied  after  1938—193^ 
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'  With  the  increasing  iiiierdependcnce  of  science  which  is  indicated  by  the 

I  mulupUcation  of  problems  in  the  borderlands  involving  two  or  more  of  the 

dasricat  diadpliiict,  the  need  for  a  tjrstematic  review    rebted  literature  is 
(  becoming  more  and  more  apparent.  The  ute  of  biological  literature  cattendt 

[  far  beyond  the  limits  of  the  special  fields  of  xoology  and  botany,  it  is  resorted 

J  to  by  both  physicists  and  chemists  working  upon  problems  relating  to  biology. 

and  it  is,  of  course,  fundamental  in  the  application  of  bidogical  knowledge  to 

all  fields  of  medicine  and  public  health.** 

In  the  winter  of  1934-1935*  Bowman  conducted  a  Research  Gomi- 
dl-wide  discussion  of  the  problems  and  opportunities  in  borderland 
research.  It  revealed  much  interest  among  the  members  and  also  the 
tentative  and  unorganized  state  of  cross-discipline  studies,  and  the 
difficulties,  even  in  the  Research  Council,  of  initiating  and  obtaining 
support  for  them.**  Nevertheless,  Bowman  saw  "certain  borderlands, 
such  as  physical  chemistry  and  biochemistry  .  .  .  now  clearly  recog- 
nized and  cultivated,"  and  increasing  application  of  the  instruments 
and  methods  of  the  physical  sciences  to  medicine  and  to  geology, 
geography,  and  biology.  He  pointed  to  such  application  in  the  studies 
of  land  use  and  soil  erosion  being  mapped  out  by  the  Science 
Advisory  Board.  Its  future  in  science  was  assured,  but  the  greatest 
borderland  of  all,  he  said  %vith  some  prescience,  was  yet  to  come:  **that 
between  the  physical  and  iiatural  sciences ...  and  the  social  sdenoes.** 
The  exploration  of  that  vast  frontier  might  well  represent  ''the  next 
epoch  of  advancement  in  organiied  research.**  The  principal  need 
was  "the  specific  preparation  of  men.**** 

Bowman's  plaitt  to  stimulate  greater  cultivation  of  the  borderlands 
of  science  ended  when  he  stepped  down  as  Chairman  of  the  Research 
Council  in  June  1935.  Full  of  projects  and  impulses,  he  had  from  the 
beginning  of  his  term  felt  constrained  by  the  cautiousness  of  Research 
Council  operations.  Although  he  refused  to  admit  discouragement, 
he  had  declared,  in  the  midst  of  the  Academy  dilemma  over  the 

HAS,Annmi  Report  for  1933-34.  p.  58,  essentially  repeated  in  1934-33,  p.  45. 
Sinoe  it*  founding  in  1927.  Bt<)/ogie»fillrtr«dli  IimI  been  tponioi^ 
Biology  and  Agricukufe  and  iu  editorial  expemct  adnHniwrred  1^  die  Reieaidi 

Council  with  Rm  kcfcllcr  Foundation  Funds.  See  nas  Archivca:  IMvilion  of  Biology 
and  Agriculture  Series:  pubs:  Biological  Abstracts:  1933. 

**  mc  Administrative  Committee,  "Discussion  of  Borderlands  in  Science,"  December 
at,  1994  (MAS  ArdUveK  tx  Bd:  Admlniitnthe  Commitleet  Meelingi:  Diicuaiion: 
Boidcrlands  in  Sdenoe:  Dec.  1934):  Riditnyer,  'Nummary  of  Discuanom  ....**  April 
6.  1935:  Hale  to  Bowman.  February  ti,  1995,  and  attached  coi'respondence  (nas 

Archives:  tbuL,  Feb.  1 935). 

**  MAS,  AmumlRgport  for  1934-35,  pp.  46-47.  extended  in  Richtmyer't  'Vorderlandt  in 
Science,"  SdMw  A2:S79-48S  (Ooober  t5, 1995),  a  final  lununary  of  the  diacuinon. 
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Ludvig  Hektocn.  Chairman  of 
the  National  Research  Council, 
1936-1938  (From  the  archives 
of  the  Academy). 


Science  Advisory  Board  the  year  before,  "I  cannot  imagine  anyone 
wanting  the  chairmanship!"**  Upon  the  completion  of  his  two-year 
term  of  office,  he  left  Washington  to  accept  the  presidency  of  Johns 
Hopkins  University;  and  Frank  Lillie.  President  of  the  Academy,  was 
apf>ointed  Chairman  of  the  Research  Council,  also.'' 

Borderland  research  fared  well  under  Lillie's  chairmanship,  as  it 
did  under  that  of  Ludvig  Hektoen,  Director  of  the  John  McCormick 
Institute  for  Infectious  Diseases,  who  succeeded  Lillie  in  July  1936. 
That  spring  the  Research  Council  had  set  up  the  first  of  a  series  of 
"interdivisional  committees,"  that  on  Borderlands  in  Science,  under 
Thomas  S.  Lovering,  economic  geologist  at  the  University  of  Michi- 
gan. It  compiled  from  the  replies  of  almost  three  hundred  geologists 
and  geographers  a  list  of  several  score  problems  in  their  fields  that 
might  be  resolved  through  the  application  of  the  techniques  of 
physics  and  chemistry.  The  committee  also  prepared  a  study  of 

••Bowman  to  E.  B.  Wilson.  January  19.  1934  (nas  Archives:  E.  B.  Wilson  Papers). 
"Jewetl  to  Wright.  March  27.  1947  (nas  Archives:  Jewett  file  50.15);  E.  B.  Wilson  to 
Ross  G.  Harrison,  December  20.  1934  (nas  Archives:  org:  nas:  C^ommittee  on 
Nominations). 
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proUenis  oommoii  to  the  iiekU  of  phyiical  geology,  stratigraphy, 
paleontology,  and  geography,  as  well  as  a  handbook  of  physical  and 
chemical  constants  for  geologists,  before  its  functions  were  subsumed 
in  the  Geology  and  Geography  Division's  new  Committee  on  Research 
in  the  Earth  Sciences.'* 

Other  interdivisional  committees,  on  the  Application  of  X  rays  to 
Chemistry  and  Chemical  Technology,  the  Application  of  Mathematics 
to  Chemistry,  and  on  Spectroscopy  as  Applied  to  Chemistry, 
flourished  briefly.  Also  brief  was  the  life  of  the  Interdivisional  Com- 
mittee on  Borderland  ProUems  in  the  life  Sciences,  but  not  too  brief 
to  see  eitabKihed  an  enduring  spin-off  (1937-1956),  the  Interdivi- 
akmal  Committee  on  Aerobiology  and  its  program  of  studies  in  the 
diswminatlon  of  microorganisms,  viruses,  pollen,  dusts,  and  other 
atibome  matter."* 

An  interesting  and  perceptive  assessment  of  borderland  research 
appeared  in  1940  in  the  Researdi  Council's  study  of  industrial  re- 
search, Researdt—A  Naikmal  Rgtource,  prepared  for  the  President's 
National  Resources  Planning  Board.**  In  his  special  report  on  indus- 
trial research  in  "border-line"  fields,  Caryl  P.  Haskins,  then  President 
and  Research  Director  of  the  Haskins  Laboratories,  discussed  the 
developments  of  the  previous  decade  in  biochemistry,  biophysics, 
geochemistry  and  geophysics,  mineralogy,  rheology,  and  geology  that 
had  op)ened  new  frontiers  in  industrial  research.  Haskins  defined 
borderline  research  as  research  in  a  new  field  awaiting  sufficient 
numbers  of  well- trained  workers,  its  own  journals  and  textbooks,  and 
sufficient  productivity  lo  make  it  a  fiill  discipline. 

By  this  definition,  biochemistry  was  on  the  way  to  becoming  an 
established  discipline  but  stiU  lacked  the  status  of  physical  chemistry. 
Biophysics  was  in  a  less^developed  phase,  but  its  study  was  now 
reoogniied  as  of  the  highest  importance.  Geochemistry  and  geo- 
physics were  young  borderline  sciences,  except  for  the  application 
of  geophysics  to  mining  and  metallurgy.  Mineralogy  had  as  yet  barely 

■•"Researdi  in  the  Fiekb  of  Geology.  Chemiitry  and  PhysKS."  Sdm«  95:361-368 

(April  9.  1937):  Levering.  "Report  of  the  . . .  Committee  on  Borderiand  Fiekb  ...,** 
March  1938  (73  pp.),  reissued  March  1946;  has.  Annual  Report  for  1 9J7  3S,  pp.  42-43; 
Hektoen  and  Barrows,  "Summary  Statement  .  .  .  ."  Scierue  *6:3I7  (October  8.  1937)- 
^  WAt  Atmnd Report fmr  l9$6-37 ,  pp.  33-34.  154;  1937-38,  p.  146;  nas  Archives:  aSct: 
Com  on  Bonieriand  Prablems  in  life  Sdenoet:  General:  1935-1937. 
**  Utilizing  science  as  a  national  reMUnet  the  Academy  set  up  die  Coounittee  on 
Scientific  Aids  to  Learning  in  the  spring  of  1937  to  adapt  recent  scientific  and 
technological  advances  lor  educational  purposes  {NAS.AnntuU  Report  for  1933-36,  p.  37 
eiuf.). 
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emerged  from  geology  as  a  specialized  science;  and  rheology,  the 
study  of  plastic  flow,  and  a  recent  offspring  of  physics,  was  still  newer, 
although  it  had  its  ow  n  journal.  Geology,  one  of  the  oldest  disciplines, 
was  included  among  the  borderlines  as  a  result  of  new  extensions  of 
the  science  and  its  methods  and  their  applications  to  industrial  re- 
March.^* 

Although  the  Reaeaich  Council  dlligendy  fofierad  bonlerUuid  le- 
icarch  and  the  crosriiig  of  dwdplinei»  electkMU  to  the  Academy 
tended  to  lemain  within  the  tradiricwudfieidi  of  adci^ 
the  Academ/s  aectioos.  In  1907  the  Gonsiittttioa  had  been  amended 
to  allow  the  Academy  Council  to  nominate  those  working  in  areas  not 
covered  by  the  exisdng  sections,  but  the  Council  "hesitated  to  assume 
the  functions  of  the  sections.  .  .  An  amendment  in  1924  provided 
for  nominations  by  a  majority  of  the  members  of  any  two  sections,  but 
this  too  was  rarely  invoked.  The  Advisory  Committee  on  Extra- 
Sectional  Memberships,  created  in  1933,  was  no  more  successful.  A 
possible  solution  was  found  in  a  provision  adopted  in  1942  for  an 
Advisory  Committee  on  Membership,  comprising  the  Council  of  the 
Academy  and  the  chairmen  of  the  sections,  with  authority  to  create 
temporary  nominadng  groups  for  fields  neglected  by  the  sections.*' 


WashmgUm  Biophysical  InsUtiUe 

A  high  point  of  Research  Council  efforts  to  foster  borderiand  re- 
search was  the  establishment  of  the  Washington  Biophysical  Labora- 
tory (wbl)  to  undertake  fundamental  investigaticMis  in  quantitative 

biology. 

In  February  1933,  Frederick  S.  Brackett,  a  former  senior  physicist 

in  the  Department  of  Agriculture,  who  was  then  at  the  Smithsonian 
studying  the  effects  of  light  and  ultraviolet  rays  upon  plant  life,  called 
on  Floyd  Richtmyer,  Chairman  of  the  Division  of  Physical  Sciences. 
He  sought  help  with  a  project  to  create  a  well-equipped  central 

**H.  R.  Bartlett,  •"The  I>cvelopmcnt  of  Industrial  Research  in  the  United  States." 
Research — A  National  Resourtt.  II.  Indmtrial Rumnk  (Washingtoo:  Covemment  Printing 
Office,  1941).  pp.  19-77. 

^w>M,Ammd  Report  far  1907,  p.  ty.  1924-25.  pp.  S-io;  1931-92,  p.  1942^3,  pp. 
%S;  l^fkmtct  of  die  Council,"  April  sj,  ig^*  P*  5*9!        Archhcs:  okc:  nas: 

Committer  on  Fxtra-Sertional  Memberships:  193s- 1934:  "Development  of  Mecha- 
nisms Influencing  the  Distribution  of  Elections  to  the  Academy  among  the  Scientific 
Dudplines,"  November  1975.  in  has  Archives:  nas:  Election  Procedures:  Quota  Sy»> 
ton:  1869-1905. 
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laboratory  to  provide  biologists  working  in  private  and  governmental 
laboratories  in  the  Washington  area  with  the  full  range  of  physical 
and  mathematical  techniques  and  apparatus  then  available.*' 

Brackett  found  an  enthusiastic  supporter  for  his  project  in  Richtmyer. 
In  January  1921  Richtmyer  had  written  Augustus  Trowbridge,  then 
C^hairman  of  the  Division  of  Physical  Sciences,  of  the  lack  of  progress 
in  the  faence  of  vkkm  nnoe  dw  deadi  in  1894  of  Hennann  von 
Hdmholtz,  "the  latt  man  who  poMcsied  the  neceisary  Imowledge  of 
both  phynology  and  physics**  to  perfonn  successful  research.  Medical 
men,  Richtmyer  had  ftmnd,  were  wnfamiliar  with  the  prindples  of  the 
pnysicai  sciences,  while  the  "physicist  has  been  so  interested  in  chasing 
down  the  structure  of  the  atom  that  he  has  had  comparatively  little 
time  to  give  to  research  in  fields  where  physics  borders  other 
sciences."  Trowbridge  appointed  a  Committee  on  Physiological  Op- 
tics that  March  under  Richtmyer,  with  personnel  from  physiology, 
industrial  optics,  and  psychology.  During  the  two  years  of  the  commit- 
tee's existence,  it  persuaded  the  Optical  Society  of  America  to  estab- 
lish a  Section  on  Physiological  Optics  and  sponsored,  in  1922.  the 
publication  of  a  120-page  survey  of  the  status  of  visual  science  by 
committee  member  Leonard  T.  Troland.** 

During  the  course  of  this  project,  Richtmyer  had  proposed  a 
broader  effort,  one  he  called  *'a  pipe  dream** — the  creation  of  an 
"institute  of  biophysics**  to  invesdgate  the  "application  of  physical 
phenomena  to  medtdne."  Perhaps  unknown  to  him,  a  conference  on 
ways  in  which  biophysics  might  be  promoted  had  been  held  in 
February  igao  under  the  auspices  of  the  Research  Council's  Divisions 
of  Medical  Sciences,  Physical  Sciences,  and  Chemistry  and  Chemical 
Technology.  The  conferees,  and  the  Committee  on  Biophysics  ap- 
pointed in  April  1991  under  Columbia  University  physiologist 
Horatio  B.  Williams,  considered  an  institute  of  biophysics  at  that  time 
less  promising  than  a  more  diffuse  educational  effort  to  alleviate  the 


Memofandum.  A.  L.  Bammt  to  floyd  Riditiiifer,  January  it,  1933;  nwdcrick  8. 
Bracke-tt  to  Richtmyer.  February  ai,  199$       Aicliim:  ft:  Commiiicie  on  Servioe 

Institute  for  Biophvsirs). 

**  Richtmyer  to  Augustus  1  rowbridge,  January  10,  198 1;  "Report  of  1  hird  Meeting  of 
the  Committee  [on  Ptiyiiulogkal  Opdcvl"  November  igtt  (mas  Arcfaivct:  rt:  Commil- 
tee  on  Physiological  Optio):  L.  T.  lYolaiid,  'TvcMiM  Sofiut  of  Visual  Sdenoe mc, 
Bu/iftin  27  (December  1922). 

Ten  years  later  it  was  learned  that  Troland  had  left  his  esute  to  the  Research  Council 
ID  nippoft  Kteaidi  in  the  phyiical  beset  of  comciouwicM  (nas  Ardilvei:  tSTAnt: 
BequcMt:  Trafamd:  iMt). 
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widespread  ignorance  on  the  part  of  physicists  and  medical  re- 
searchers of  each  other's  methods,  problems,  and  capabilities.*' 

Brackctt's  proposal  in  1933  offered  renewed  hope,  and  Richtmyer 
promptly  appointed  Williams  Chairman  of  an  Advisory  Committee 
on  a  Service  Institute  for  Biological  Physics.  A  year  later,  in  June 
1934,  the  Washingioii  Biophysical  Laboratory  came  into  being. 

A  new  Research  Council  Committee  on  Biophysics,  under  Lyman  J. 
Briggs  of  the  National  Bureau  of  Standards,  became  adviser  to  the 
Laboratory  and  also  constituted  its  Board  of  Directors.  The  Labon- 
tory  was  an  innovation  of  tome  complexity;  it  took  shape  slowly, 
sustained  by  the  Research  Coundl  and  the  mterest  of  the  Research 
GoundTs  new  biologist  Chairman,  Dr.  Lillie.^ 

More  than  two  years  passed  in  planning  a  program  and  formulat- 
ing policy,  during  whidi,  in  order  to  emphasize  Its  contemplated 
independent  status  and  to  attract  funds,  the  Laboratory  was  renamed 
the  Washington  Biophysical  Institute  (wbi)  and  Frederick  Bracket! 
became  Director.  In  February  1937  the  Rockefeller  Foundation  made 
a  grant  to  the  Research  Council  of  $75,000  over  a  five-year  period  for 
the  Institute's  planned  joint  researches  with  the  U.S.  Public  Health 
Service  and  National  Bureau  of  Standards,  beginning  with  a  long- 
planned  study  of  the  photochemistry  of  sterols.*'  Later  in  the  year, 
with  a  new  type  of  recording  spectrometer  and  two  sp>ectrographs,  the 
original  staff  of  the  Institute — a  sterol  chemist  and  his  assistant,  a 
biophysicist,  and  an  instrument  maker — set  to  work  in  a  laboratory 
provided  at  American  University  and  in  shop  space  made  available  at 
the  Bureau  of  Standards.  Several  months  later,  the  main  group 
moved  into  a  new  industrial  hygiene  laboratory  at  the  National 
Institute  of  Health  in  Bethesda.^ 

**  Richimycr  to  Trowbridge,  January  10,  1921  (nas  Archives:  ps:  Committee  on 
PhyMological  Optics);  "Conference  on  Biophysics."  February  ai.  1980;  Trowbridge  to 
Horatio  B.  WOiiunt.  December  to.  igso  (nas  ArdiHca:  n:  Commkiee  on  Biophysics). 
**HAS,  Annual  Rrporl  for  1934-35,  p.  54;  WBL.  "Report  on  Activities  .  .  .  April  t8, 
1935;  Barnms  to  Brackett,  November  23.  1935;  "Program  Proposal."  n.d.  but  probably 
early  summer  1935  (nas  Archives:  p$:  Board  of  Directors  of  wbi). 

Mcnbenofthe  1933  Adviiory  Qmimiliee  11m  Briggs;  DeilevW.Bronl^ 
the  Univerritjr  of  Peniuylvaiifai't  Johmon  Foundatioii  for  Medical  Fhyrics:  E.  Newton 
Harvey,  Princeton  physiologist:  and  Kenneth  S.  Cole,  Columbia  physiologist. 

Members  of  the  committee  and  Board  of  Directors  (i934-«937)  were  Briggs; 
Richtmyer;  Vincent  du  Vigneaud,  Professor  of  Biochemistry  at  the  George  Washington 
Univenity  School  of  Medidne;  George  W.  McCoy,  Diicotor  of  the  National  Intiiiiie  of 
Health:  James  W.  JobKng,  Coliirtbia  phyiialosiit;  and  F.  S.  Brackett,  Secretary  of  the 
Board  and  Director  of  Research  (nas.  Annxud  Report  for  1933-34,  pb  fiQ. 
*^  N AH.  Annual  Report  ffyr  1935-36,  pp.  48-49;  1936-37,  p.  37. 

*•  Secreury,  Rocketeller  Foundation,  to  Hektoen.  February  24.  1937  (nas  Archives:  ps: 
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With  a  somewhat  larger  staff  the  next  year,  the  Washington 
Biophysical  Institute  expanded  the  original  program  of  exploratory 
research  in  biophysical  problems  and  development  of  instruments 
and  methods  in  quantitative  biology  to  include  a  third  objective,  the 
initiation  of  specific  investigations  having  immediate  application  to 
federal  research  projects.  One  proposal  contemplated  construction  of 
a  mass  spectrograph  for  studies  in  potential  application  of  some  of  the 
new  isouipc  tracers;  others  looked  to  studies  for  thedevelopnient  of  a 
large-scale  plant  for  the  separation  of  heavy  isotopes  and  to  an 
invesligaiion  of  some  of  the  speculatkms  on  uranium  fission  raised  in 
the  pages  of  ihtPkfskal  Review  in  the  autumn  of  igS9*^ 

In  October  1957  Alexander  HoUaender,  University  of  Wisconsin 
biophysicist,  arrived  at  the  Institute  to  extend  his  studies  of  the  effects 
of  ultraviolet  radiation  on  microorganisms.^  A  year  after  his  arrival* 
HoUaender  went  to  the  National  Insdtute  of  Health  with  his  project, 
in  keeping  with  the  announced  policy  of  the  Biophysical  Insdtute  that 
it  would  initiate  or  support  researches  that  might  not  otherwise  be 
undertaken  and,  when  they  had  demonstrated  their  value,  turn  them 
over  with  their  investigators  to  an  established  agency.*'  During  the 
five-year  life  of  the  Institute,  twelve  of  its  members,  invited  to  study 
problems  of  sterol  chemistry,  the  photodynamic  action  of  sunlight, 
new  methods  of  ultraviolet  microscopy,  radiation  measurement,  ul- 
traviolet emission,  and  photoisomerizadon  and  photochemolysis,  left 
for  permanent  positions  at  the  National  Insdtute  of  Health,  the 
National  Cancer  Insdtute,  the  Cold  Spring  Harbor  Laboratory  of  the 
Carnegie  Institution,  and  the  U^.  Weather  Bureau.  Even  the  Bureau 


Board  of  Directors  of  wbi);  memorandum,  "History  and  Explanation  of  wai,"  April  s8. 
*9S7  Aidiivet:  n:  Coannittee  on  Servkse  Imdmie  for  Biophyiici:  Advisory); 
Brackett.  "Annual  Report  of  the  wbi,  1958-1999,"  April  7.  1939.  p.  i  (nas  Archives: 
Division  of  Phyacal  Sdencet  Seriet:  inst  Amoc  nm);  nas,  Ammal  R^ort fur  1938-39, 

pp.  IS.  39-40- 

«  MAS.  Amml  Rtpertfar  1939^,  pp.  51-53. 

**  HoMaendcr  had  been  working  for  aeveral  yean  at  Wisconsin  on  this  problem  without 
success  under  a  grant  from  the  Research  Counctl's  Committee  on  the  Kffecis  of 
Radiation.  See  nas.  Annual  Report  for  1928-29,  p.  89  .  .  .  1936-37.  pp.  60-61;  A. 
HoUaender  and  Waller  U.  Claus.  An  Experimental  Study  of  the  Problem  of  Mitogene- 
tic KadiMion,''  mu:.  MMm  100  (July  1937). 

»'  WBI.  "Statenoent  of  FlofiqT  (November  30.  1935]  (nas  Archives:  Ps:  Committee  on 
Service  Insdtute:  Advisory);  "Report  of  the  First  Year's  Ac  tiv  itics  of  the  wbi  "  [March  4, 
1938];  "Annual  Report  of  the  wbi,  1938-1939,"  April  7.  1939.  pp.  i-s  (nas  Archives: 
DMaoii  ui  Physical  Scioioet  Serin:  mar  Amoc:  wm). 
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of  Standards  made  an  acquisition  before  the  program  ended,  hiring 
away  George  Steinacher,  the  Institute's  prized  instrument  maker.** 

By  the  spring  of  194 1 ,  a  biophysical  nucleus  had  been  established  in 
the  National  Institute  of  Health.  Most  of  the  Washington  researches 
had  either  been  transferred  or  were  ncariiig  completion,  and  the  new 
instruments  and  methods  in  biophysical  research  had  been  proved.  In 
June  1942,  as  the  original  appropriation  ran  out,  the  Institute  was 
formally  terminated." 


Engineering  and  I ndustrial  Research 

From  its  peak  of  activity  in  the  1920$,  when  it  was  one  of  the  most 
flourishing  elements  in  the  Research  Council,  the  Division  of  En- 
gineering and  Industrial  Research  came  close  to  dissolution  during 
the  Depression,  according  to  its  Chairman  Vannevar  Bush.  Dean  of 
Engineering  and  Vice-President  of  mit.  For  a  time  it  seemed  to  him 
only  a  question  of  "whether  it  should  be  discontinued  or  reduced  to  a 
mere  paper  existence. 

With  its  office  in  New  York — it  was  tlie  only  organizaiional  unit  of 
the  Research  Council  not  in  Washington — the  division  had  continued 
after  World  War  I  as  it  had  during  it,  as  the  principal  dbcribiitor  of 
Engiiieering  Foundadon  funds  and  adminisfrator  of  research  proj- 
ects for  its  affiliated  enginceriiig  societies  and  institutes.  It  survived  a 
proposal  made  in  the  spring  of  igti  that  the  Foundatiop  take  over 
the  dhnsioii  from  the  Couni^  and  achieved  new  vitality  when  in  igt) 
Maurice  Holland  came  over  from  the  Army  Air  Service,  where  he  had 
been  Chief  of  the  Industrial  Engineering  Branch,  to  become  head  of 
the  division  staff  in  New  York  with  the  title  of  Director." 

In  January  1924,  the  division  merged  with  the  Division  of  Research 
Extension  with  the  expressed  purpose  "to  encourage,  initiate,  or- 
ganize and  coordinate  fundamental  and  engineering  research  in  the 
field  of  industry  and  to  serve  as  a  clearing  house  for  research 
information  of  service  to  industry.""* 

•*  "Annual  Report  of  the  wai,  1941-1941.**  p.  7. 

"  Annual  Rrpon  of  the  WBI.  1940-1941,"  p.  4:  ibid.,  "  1941-1941."  ^aOMV  HAS,  illlMM< 

Rrpi  rt  for  1940^1,  pp.  54-55:  1941^2,  pp.  40-48. 

■*  Bush  report.  "The  Problem  of  the  Division  of  Engineering  and  Induitrial  Kctearch," 

Squember  9g»  1997,  p.  1  (nas  Archivet:  wkn:  Prablem  of  Dinrion  of  tin). 

*•  Kellogg  to  Hale,  Fcbnaary  aa,  I9a8  (nas  AnJiiva:  mo:  RdatfciiM  with  Engiiieering 

Foundation). 

"See  Chapter  10,  pp.  sgo-egi. 
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By  1 930  the  division  administered  some  fifty  projects  through  such 
long-lived  committees  as  those  tor  Highway  Research  (since  1921), 
Welding  Research  (1921),  Electrical  Insulation  (1922),  Heat  Trans- 
mission (1923),  and  Industrial  Lighting  (1924).  Recognition  of  the 
importance  of  fdentific  research  to  induitrial  progreit  leemed  to  the 
new  dhdskm  Chairman,  Ehner  A.  Sperry,  lo  weU  establiahed  that  he 
diMontintted  its  further  promodcm.  Instead,  he  had  begun  a  national 
industrial  researdi  survey  to  determine  the  need  and  opportunities 
for  more  pure  research  in  industry,  and  was  trying  to  promoie  in 
trade  assodadons  research  of  pardcuhu'  benefit  to  the  fields  they 
represented.*'  It  was  not  a  good  time  for  such  a  project.  In  the  major 
dties  of  the  nadon,  the  reverberations  of  the  stocli  market  crash  still 
sounded,  although  its  full  effects  were  yet  to  be  felt. 

A  year  later,  1931 ,  the  division  asked  the  industrial  research  labora- 
tories canvassed  in  its  national  survey  for  an  estimate  of  the  impact  of 
"changed  economic  conditions"  on  their  research.  The  continuing 
survey  recorded  the  first  serious  downturn  in  1932."  Elsewhere  the 
downturn  appeared  more  profound  and  more  ominous. 

Between  1929  and  1932,  in  the  wake  of  the  market  crash,  5,000 
banks  closed  their  doors  and  9  million  savings  accounts  were  wiped 
out  Eighty-five  thousand  businesses  vrith  Ihtbilities  of  $4.5  billion 
fiuled.  The  resulting  massive  unemployment  accelerated,  as  mayor 
industries  slashed  their  payrolls  by  almost  40  percent  Wage  losses  in 
the  nation  amounted  to  $t6  billion.  Against  this  background  the 
Great  Depression  deepened.** 

In  the  search  for  causes  of  the  profound  depression  that  had  settled 
across  the  nation  by  1935,  the  people  blamed  science  and  industry, 
the  faith  in  sdence  of  the  1920s,  and  the  nadonai  religion  they  had 
made  of  business  and  industry.  Such  rapid  technological  advances 
had  been  made  in  industry  that  the  resulting  mass  production  and 
overproduction,  so  they  believed,  led  inevitably  to  surfdt  and  eco- 
nomic disaster.*" 

-  tua,Ann!ual  Rtportjor  1928-29,  pp.  66-67;  i^29-30,  pp.  70-71: 1931-32,  p.  53;  "A 

HiHory  of  dae  Naiwaal  ReMudi  Coundl,  191^1933  "  raw, 

iO^:19(i9SS)- 

"  NAS,  Anntud  Reprrrt  for  1932-33,  pp.  48-43. 

*•  Dixon  Wecter.  ThtAgt  of  tkt  Great  Digression,  1929-1941  (New  York:  MacnulUn  Co.. 
1948),  pp.  17-18. 

For  Rootevdt't  deep  dmhiiioiinieiit  widi  htMuiew  and  induitiy  hf  1937,  lee 

James  A.  Farley, yim  Foley's  Story  (New  York:  MacGraw-Hill  Book  Co.,  1948),  pp.  104, 
106,  and  John  M.  Blum,  From  the  Morgenthau  Thanes:  Yean  of  Crisis,  1928—1938 
(Boston:  Houghton  Mifflin  Co.,  1959),  p.  390,  entry  ior  November  s,  1937- 
**  Dexter  S.  Kinrfnll.  ConieUDcsnof  Engineering. 'The  SodalEflecti  of  Matt  Prod^ 
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Industry  had  been  slow  to  recognize  the  importance  of  research, 
but  once  convinced,  the  number  of  industrial  research  laboratories 
had  risen  spectacularly,  increasing  from  297  in  1920  to  almost  1.000 
in  19x7,  and  in  the  next  four  years  rose  to  i  ,625."  The  promotion  of 
such  laboralorfet  had  been  a  primary  interest  of  the  Research  Coun- 
cil's Dhrision  of  Engineering  and  Induttrial  Research. 

In  the  reorganiiation  of  the  Research  Council  in  1933,  the  unique 
structure  of  the  Division  of  Engineering  and  Industrial  Research  was 
acknowledged  as  essential  to  meeting  the  need  for  an  especially  wide 
range  of  outside  relations  and  for  its  necessarily  extenshre  promo- 
tional and  educational  activities.  That  special  status  was  to  be  con- 
dnued  "in  view  also  of  the  possibility  that  this  Division  might  eventu- 
ally become  self-supporting  on  a  rather  large  scale,"" 

The  "f)ossibiliiy"  was  a  plan  to  reconstruct  the  division  as  a  central 
service  bureau  for  the  research  laboratories  of  industry.  Still  nebu- 
lous, and  with  industry  then  unable  to  entertain  such  a  long-range 
design,  the  plan  was  temj>orarily  shelved.  The  efforts  of  the  division 
were  instead  temporarily  channeled  into  projects  for  the  Research 
Council's  Science  Advisory  Board. 


tion,"  Saenu  77:^-^  (January  6,  1933);  WiUiam  fc.  Leuchtenburg.  The  Penis  <^  Pros- 
perity, I9t4-IW  (Chicago:  Univenitjr  of  Chiatgo  Prat,  1958).  pp.  187-188,  tt  1 . 145, 
158-159.  267. 

For  Frank  B.  Jewctt's  (tcrensc  of  science.  Me  hit  "The  Sodai  Eflfocti  of  Modern 

Sdcnte. "  Science  76:25-26  yuly  8,  1932). 

••George  Pcrazich  ami  P.  M.  Field.  Industrial  Resmrch  md  Changing  TechnoU^ 
(Phihddphia:  World  Prafcct  AdrainktraikMi,  1940),  p.  7.  The  data  for  this  eightyHme- 

pagc  study  came  from  the  six  editions  of  "Industrial  Research  Labotatoria  of  the 
United  States."  published  as  nrc  BulUhns  between  igao  and  1938. 

Although  industry  resisted  the  panaceas  tor  recovery  proposed  for  it.  it  continued  on 
hs  oiwn  to  erect  reieardi  laboratories,  until  by  1938  the  wpa  itudy  found  they 
nunibered  more  than  1.750. 

Despite  temporary  retrenchment  during  the  initial  "severe  business  contraction." 
industrial  research,  almost  alone  in  the  industrial  structure,  obtained  increasing  lunds 
as  the  emphasis  in  research  turned  from  the  lowering  of  production  costs  to  the 
development  of  new  product*,  greater  production  efltdency,  and,  as  the  Uboraiories 
reported,  increase  in  qttaKiy  of  current  praductt  (nas.  Ammlll^ort/ar  1931^32,  p.  53; 
1932 -n.  p.  43). 

The  NRC  division  publication  in  1938.  Malcolm  H.  Ross  (ed.),  Pn^itabte  Practice  m 
Industrial  Research  (New  York  and  London:  Harper  9c  Bffodien  Mfohen).  designed 
for  cxecudvei  ooniempladng  estabttihraent  or  expansion  of  research  laboratories,  was 

followed  a  year  later  by  the  widely  distributed  pamphlet,  Holland  and  Sprargen's 
Research  in  Hard  Times  (Washington:  National  Research  Council),  a  report  on  the 
reorientation  of  research  m  a  time  of  contraction. 

*■  "Minuiet  of  Meeting,  Suboomminee  of  dw  Comminee  on  Policiea,''  May  16, 1 93s,  p. 
S  (nas  Archnca:  o«c:  mc  ReoiganiiatKm). 
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Serving  thai  Board  as  liaison  with  the  Department  ot  Commerce, 
the  Division  of  Engineering  and  Industrial  Research  worked  with 
Commerce  on  means  for  tdmulating  the  devdopment  oC  new  and 
noncompetilive  indiutries,  on  plans  for  centralizing  railway  research, 
on  means  for  increasing  the  safety  of  ships  at  sea  under  conditions  of 
fog  and  low  visibility,  and  on  a  study  of  the  relationship  of  the  patent 
system  to  the  growth  of  new  industries.** 

By  1 936,  when  Vannevar  Bush  became  Chairman  of  the  Division  of 
Engineering  and  Industrial  Research,  the  Science  Advisory  Board 
had  recently  been  dissolved,  and  the  division  had  jam  three  active 
committees:  Electrical  Insulation,  Heat  Transmission,  and  the  High- 
way Research  Board.  It  faced  a  crisis. 

Where  a  decade  earlier  the  division  had  been  practically  alone  in  its 
field,  since  then,  Bush  noted  in  his  report  of  that  crisis,  the  organiza- 
tion of  research  agencies  in  national  engineering  societies  and  trade 
associations,  the  increasing  industrial  research  in  the  universities,  and 
the  proliferation  of  commercial  testing  and  consulting  laboratories,  to 
which  industry  and  federal  bureaus  had  access,  all  but  nullified  the 
division's  promotional  functions  and  reduced  it  to  routine  administra- 
tive activities.  Its  income  had  shrunk  in  half,  its  des  with  the  Engineer- 
ing Foundation  had  weakened  as  that  agency  had  retrenched,  and 
efforts  to  obtain  support  from  other  foundations  for  new  projects  it 
proposed  had  been  fruitless.** 

A  way  out  of  the  impasse,  and  one  that  would  provide  long-term 
support  for  the  division,  eventually  came  from  a  suggestion  first  made 
by  Maurice  Holland  in  ig^O  and  raised  again  by  the  division  Chair- 
man, Dugald  C.  Jackson,  in  1932.  The  proposal  was  that  the  division 
sponsor  a  central  organization,  supp>orted  by  industrial  research 
laboratories,  that  would  keep  industry  informed  of  relevant  research 
and  research  problems  in  university  and  govermnent  laboratories  and 

*  Sdeoce  Adviaory  Board.  Repmt,  1933^934  (WMbiogum,  Sepleinber  to,  1994),  fp. 
t5-i6;  ikUi,  1934-1935  (Washingum.  September  1.  1995).  pp.  49-50,  ^-84.  Jti- 

540;  NAS,  Annunl  Report  for  I93'4-35,  pp.  47,  58. 

Maurice  Holland.  Director  of  the  New  York  office,  in  a  "Summary  of  Analysis  of  the 
Division's  Organization  and  Operations  . . . October  5,  1934,  p-  5  (nas  Archives: 
bIcih:  Andytb  of  INvtiion't  Organiatioo  and  Operatioiii . . .).  had  repotted  coopere- 
tion  between  federal  bureaus  and  the  division  as  "sporadic**  and  lu  utilization  by  the 
Science  Advivirv  Board  "a  disappointment."  The  participation  of  the  division  in  the 
Board  the  next  year  was,  as  it  had  i>een,  limited  to  cooperation  with  the  Department  of 
ComneraCt 

**  Bush  report.  The  Problem  of  die  Division  ...,**  September  19, 1957,  pp.  7, 9-10, 
14. 
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act  to  promote  closer  relations  among  the  three  groups  of  labora- 
tories.** 

When  Charles  F.  Kettering  succeeded  Jackson  as  Chairman  in 
1933,  he  suggested  that  tbe  dhMm  act  as  a  natioiial  clearinghouse  to 
brk^  the  gap  between  the  fundamental  reieardi  in  the  umvenitiet 
and  the  applkd  research  of  uidustrial  laboratories.  Vannevar  Bush 
was  cool  to  the  idea.  He  pointed  out  that  there  already  existed  an 
effective  interchange  of  information  between  industry  and  the  uni- 
versities  throu^  attendance  at  scientific  meetings,  the  discussion  of 
technical  papers*  and  the  visits  of  scientists  back  and  forth  between 
the  two  types  of  laboratories.  He  saw  a  real  opportunity  for  service, 
however,  on  the  part  of  a  national  organization  such  as  the  Research 
Council  "to  develop  a  policy  and  outline  procedure  by  which  patents 
resulting  from  university  research  will  be  licensed  to  industries  and 
the  returns  therefrom  turned  back  to  the  universities  to  further 
develop  fundamental  rtstatch."**  He  pointed  out  that  "generally 
speaking"  industry  had  tended  to  exploit  university  research  and  the 
resulting  patents  and  in  consequence  to  dry  up  the  source  of  funds 
for  the  support  of  fundamental  research  in  the  universities. 

Nevertheless,  as  the  fortunes  of  the  division  dedined,  the  idea  of  a 
clearinghouse  for  industrial  research  gained  fiivor;  and  when  Bush, 
persuaded  by  Jewett  and  Gano  Dunn,  took  over  the  division  chair  in 
1936,  Holland  in  New  York  had  already  won  a  number  of  industrial 
fhnis  to  a  new  plan,  a  **national  association  of  research  laboratories," 
operating  undo*  the  sponsorship  of  the  Division  of  Engineering  and 
Industrial  Research.  Independent,  but  affiliated  with  the  division,  the 
association  would  serve  as  the  connecting  medium  in  the  activities  of 
some  sixteen  hundred  industrial  research  laboratories  and,  as  Bush 
envisioned  it,  would  link  that  research  with  government  through  the 
Research  Council  in  the  event  of  a  national  emergency.*' 

••The  plight  of  the  division  and  the  idea  of  a  "central  clearing  house"  for  the 
bboratories  appeared  in  Holland  lo  Barrows,  June  5,  1930,  and  aiuchcd  report, 
Trawnt  Status  md  future  PftMibilkici  of  the  Dmrion'*  (nas  Ardiives:  tlen:  Prewnt 
Status  and  Future  PonQiifitiei  of  the  Division);  "Annual  Report  of  the  Division . . .  Year 
ending  June  50*  1932."  pp  '2->3  (nas  Archives:  e&ir:  Annual  Report). 
**  Holland,  "Brief  Report  of . . .  conference  %vith  Vice  President  Vannevar  Bu&h  of 
urr ...  on  May  s  1, 1934"  (nas  Arduves:  Elcnu  General). 

HoUand't  MiggestioD  that  the  dhrfrioo  be  reorgmiaed  as  a  "nadonal  researdi  Cwmrir 
for  induatry  and  its  research  laboratories  appeared  in  hit  "Summary  of  Analjnb  ...,** 
October  5,  1934,  pp.  7-8.  Kettering's  plan  is  on  p.  4. 

•»  Bush,  'The  Problem  oi  the  Division  . ..."  p.  13;  "Minutes  of  Meeting,  Executive 
Comminrf.  DivWon  of  Ei^faieering,"  February  ti.  1936.  p.  1  (nas  Aiduvei). 
Memorandum,  Holland  to  Barraws.  Decrmber  13,  1935,  with  hh  prospectus  of 
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The  prospectus  Holland  prepared  in  October  1937  reviewed  the 
current  operation  of  industrial  research  laboratories  and  their  com- 
mon problems  of  organization,  staffmg,  management,  and  f>erform- 
ance.  The  proposed  national  association,  initially  developed  around 
the  staff  of  the  Research  Coundrs  Dmskm  of  Engiiieeriiif  and 
Industrial  Research,  would  provide,  for  an  annual  fee,  a  central 
forum  and  informatkm  service  to  which  member  lahoratories  could 
turn  for  advke  and  counsel.  Such  an  association  would  provide  a 
much  needed  service  to  industry,  said  Bush,  but  would  contribute 
litde  to  the  revitalization  of  the  division  that  events  abroad  were 
making  increasingly  necessary.** 

By  December  1937,  it  was  becoming  clear  that  Germany,  Italy,  and 
Russia  were  using  the  Spanish  Civil  War  for  the  field  testing  of 
modern  weapons.  Bush  urged  that  the  division  set  about  a  restructur- 
ing that  would  "hold  it  ready  for  extraordinary  action  in  emergency.** 
It  was  a  wartime  organization  that  he  intended;  and  the  first  stage  was 
to  be  the  transfer  of  its  traditional  activity,  the  fostering  of  industrial 
research,  to  the  proposed  association.  Supported  by  Frank  Jewett, 
Howard  A.  Poillon  (President  of  Research  Corporation  and  Vice- 
Chairman  1^  the  divbioa),  Gano  Dunn,  and  Ludvig  Hekioen,  Bush 
obtained  President  LiOie's  approval  to  proceed  ivith  planning  the 
association,  which  Maurice  Holland  would  manage  fuU  time.** 

As  admittedly  **a  somewhat  radical  step,'*Bush  intended  to  reconsti- 
tute the  division  membership  by  bringing  in  key  men  in  industry, 
engineering,  and  research  who  would  be  capable  of  acting  effecdvely 
in  a  time  of  emergency,  particularly  in  preparing  plans  with  govern- 
ment departments  and  bureaus  for  the  mobilization  of  research  and 
industry.  Bush  thought  that  when  the  association  became  established, 
his  division  "should  quite  frankly  ...  do  practically  nothing  in  time  of 
peace  except  keep  the  organization  alive."  Much  of  the  current 
membership,  as  members-at-Iarge,  would  carry  on  the  several  cur- 
rently active  committees,  and  the  New  York  of  fice  would  act  princi- 
pally to  maintain  the  lines  of  communication  vital  in  an  emergency.'* 


September  3.  1935,  for  a  "National  Research  I,<-ib<)ratories  Association  .  .  .  for  Indus- 
trial Research  and  Development"  under  nrc  auspices,  said  it  had  been  worked  out  with 
the  help  of  Jewett  andJackioPMiddiKimed  thoroughly  villi  Budi  atlirr  Cnm  Ardiivct: 
lienu  muu  Pxopoied). 

**Copy  of  prospectus,  p.  10  (nas  Archives:  e&ir:  nrla:  PropOied:  1937):  WAa, ifwmiBf 
fUport  for  1937-38,  p.  40;  Bush,  "The  Problem  of  the  Division  .     ,"  p.  12. 
**  Bush  to  Lillie,  December  so,  1937.  and  replies  December  24  and  27;  Bush  to  Liilie, 
flwwnhcr  31.  1937  (has  ArUvm:  tin:  Reorganiaaiion  of  DhMoiu  Propotcd). 
^ihi.,  Buih  10  Lillie*  Decemlw  ao»  1997. 
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Both  MiUikan,  Chairman  of  the  Council*!  Commitiee  on  Policies, 
and  Max  Mason,  the  California  Institute  of  Technology  mathe^ 
matidan  who  was  invited  to  that  committee's  deliberadons,  approved 
the  objecdves  of  Bush's  radical  move  and  felt  the  Research  Council  as 
a  whole  should  be  similarly  functional  rather  than  merely  representa- 
tive, as  it  had  been  since  its  inception.  This  had  been  discussed  at 
length  hut  not  accomplished  in  the  reorganizadon  of  the  Council  five 
years  before;  and  when  apprised  of  Bush's  intentions.  President  Lillie 
confessed  that  he.  kk).  had  become  "quite  concerned  of  late  with  the 
idea  that  the  present  organization  of  the  Academy  and  the  Council  is 
not  well  suited  to  (a)  time  ol  stress  and  emergency,  and  (.reor- 
ganization] .  .  .  should  have  serious  consideration."" 

The  Chairman  of  the  Research  (>ouncil,  Ross  G.  Harrison,  and  the 
Council's  Executive  Secretarv.  Albert  Barrows,  found  "rather  ex- 
treme" (despite  the  unique  status  of  Bush's  division  in  the  Council)  his 
proposal  to  change  the  diviuon  bylaws  to  permit  the  selection  of  its 
members  by  the  Academy  and  Research  Council  or  by  the  division 
itself,  independent  of  the  national  societies.  Acknowledging  the  high 
merit  of  the  basic  proposal,  Harrison  suggested  that  a  limited  number 
of  engineering  societies  continue  to  be  represented,  but  that  Bush 
should  recommend  appropriate  individuab  to  the  society  presidents. 
To  do  more  would  require  amendment  of  the  Research  CounciTs 
Articles  of  Organization." 

To  accommodate  the  changes  Bush  wanted,  the  administrative 
committee  of  the  Research  Council  subsequently  proposed  a  revision 
in  the  Bylaws  even  more  radical  than  Bush  had  contemplated,  for  it 
overturned  a  policy  dating  from  the  establishment  of  the  Research 
Council  and  applied  to  all  the  divisions  of  science  and  technology. 
Where  for  twentv  vears  the  Articles  of  Organization  had  said  the 
divisions  "shall  consist  .  .  .  of  representatives  ot  such  national  societies 
as  seem  essential  ...  to  the  Division,"  the  Article  now  said  that  the 
divisions  "shall  consist ...  of  such  members  as  may  be  authorized  by 
the  executive  board,  whidi  may  uiclude  representatives  of  the  Gov- 


**  MiUikan  to  Barrows.  January  ai,  1998;  mc  Office  Memo  470,  February  1.  1998; 
Lillie  to  Bush,  December  84*  1997  (nas  Aidiivei:  bIcik:  Beoiganiiation  of  Divnion: 
Proposed). 

As  Bush  wrutc  10  Ross  G.  Harrison  on  February'  83,  1938  '(nas  Archives:  ibid.),  his 
problem  was  allied  "with  ihc  entire  problem  of  the  Council  and  the  Academy." 

HarriMm  to  Bluh,  ftfardi  9.  i988(iiAa  Archives:  ilML):  Barrow*  10  MiUilan,  April  11. 
1998  OiAS  Afchivct:  ix  Bd:  Com  on  FoficieK  General). 
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ernment,  representatives  of  oational  scientific  societies*  and 
menibers-al-Iarge."" 

The  change  in  the  Articles,  approved  by  the  Executive  Board  of  the 
Research  Council  in  April  1939  and  by  the  Academy  that  June, 
substantially  elfected  Bush's  reforms.  His  reorganized  division  com- 
prised nine  members  from  the  national  engineering  and  technical 
societies,  nine  from  the  engineering  section  of  the  Academy,  and  nine 
memben-at'large,  selected,  as  Biuh  said,  **xo  make  the  research 
resources  of  industry  available  in  Che  event  of  emergency  needs.**** 

By  then,  too,  the  Holland-Bush  industrial  research  organization 
was  a  going  concern.  The  year  before,  on  February  25,1 958 ,  at  a  meet- 
ing held  in  the  division  offices  in  New  York,  the  National  Industrial 
Research  Laboratories  Institute — ^"as  a  last  piece  of  promotional 
effort**  by  the  division,  said  Bush — had  been  launched  under  the 
Executive  Committee  of  the  division  for  a  trial  period  of  two  years.'* 

It  was  true,  as  Bush  reported,  that  a  "business  situation  which 
appeared  immediately  after  it  was  launched" — the  deepest  of  the 
p>eriodic  slumps  in  the  uneasy  market — had  delayed  it,  but  by  the  end 
of  winter  it  should  be  on  its  f  eet  and  either  on  its  way  to  "an  indejjendent 
sell-supporting  basis,  or  else  liquidated.""  He  was  not  a  patient  man. 

The  next  year  showed  a  substantial  increase  in  the  membership, 
and  the  National  Industrial  Research  LalK:)ratories  Institute  was  for- 
mally renamed  the  Industrial  Research  Institute.^'  By  1945  it  had 
become  an  independent  organization.^' 

Meanwhile,  in  January  1940  Bush  turned  the  division  over  to  his 
successor,  William  L.  Ban,  President  of  skt  Industries,  but  kept  in 
touch  as  Vice-Chairman.  Four  months  later  he  met  with  President 

"  For  the  change  in  Article  III.  section  5(3),  see  nas.  Annual  Report for  1937-38,  p.  1  s  1 ; 
1938-39,  pp.  isi-isi. 

**Nii8.  Annual  Report  for  1938-39,  p.  41;  Bush  to  HoOuid,  October  5,  1938,  and 
Barrows  to  Administrative  Commitiee.  NK,  Fcbnuuy  a.  1999  (MAS  Archives:  lien: 
Reorganization  of  I^vision). 

'*Buili  to  Haniion,  Febniary  23,  1938:  fiamws  10  Bush,  January  14,  1938  (nas 
Ardihres:  M)j  **Prooeediiip,  Ot^sniiaiion  Meeting  of  die  no,**  Febniary  as,  1958, 

131  pp.  (nas  Archives:  e&ir:  iri:  Meetings:  Organization  Meeting). 

^  Bush  to  Harrison,  July  15  and  October  4. 1938  (nas  Archives:  iftia,  Reorganiiadoii 

of  Division). 

**  hi  in  seotNid  year  the  Insdtute  had  twentX'three  oorporadon  members;  in  ito  sfaith 

year,  fifty-five  (nas.  Annual  Report  for  1938-39,  p.  41;  1942^3.  p.  39}. 

SAS,  Annual  Report  for  l^-^O-^l .  pp  57-58:  "Minutes,  Fxerutive  C^mminee,  E&IR," 
July  15,  1943;  Annual  Report  for  1943  -^4,  p.  35;  resolution,  "Dissolution  of  Formal 
Relations  benraen  nac  and  lai,"  n.d.  (nas  Aidiives:  e&ir:  iri:  1945). 
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Roosevelt  to  pro|X)se  the  organization  of  scientific  resources  for  the 
national  emergency  that  the  war  in  Europe  had  precipitated.  In  June 
1940  he  became  head  of  the  President's  National  Defense  Research 
Committee  (ndrc). 

The  Division  of  Engineering  and  Industrial  Research,  alK)lishing 
the  position  of  Director,  transferred  its  New  York  office  to  Washing- 
ton on  November  i ,  1 94 1 ,  a  move  that  "contributed  materially  to  the 
usefulness  of  the  divisioii  in  connection  with  the  war  effort,**  Its  ''dose 
contact  with  the  executive  ofRces  of  the  Academy  and  Research 
Council . . .  [more  conducive]  to  promptness  and  efficiency  in  meet- 
ing situations  as  they  arise.**  lliat  same  month  it  began  organizing  the 
metaUurgical  committees  for  ndbc  that  were  to  be  a  major  wartime 
activity  of  the  division.** 


*•  NAS,  Annual  Report  for  1941-42.  p.  42;  Durand  to  Barrows.  October  24.  1941  (nas 
Archives:  e^r:  Reorganization  of  Division);  correspondence  in  c&ik:  General:  1941; 
iMMtAmimdRMpart  for  1942-43,  p.  38. 
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The  JVew  Deal 
and  the 

Science  Advisory  Board 


In  the  early  yean  of  the  Academy,  requests  for  investigatioiis,  exper- 
iments, or  reports  of  a  scientific  nature  came  brgely  from  depart- 
ments or  agencies  of  the  federal  government  that  lacked  research 
facilities;  few  came  from  federal  scientific  agencies.  Not  until  1885  did 
the  Academy  appoint  its  first  committee  to  apprise  itself  of  problems 
arising  in  federal  laboratories  and .  as  a  secondary  mission,  to  work  for 
closer  relations  between  the  Academy  and  the  govemmenL* 

In  1908,  the  Academy  was  asked  by  Congress  to  prepare  a  plan  for 
the  reorganization  and  consolidation  of  federal  laboratories,  whose 
proliferation  had  resulted  in  a  tangle  of  duplicated  effort.  It  found 
"nearly  every  department  of  the  Government .  .  .  involved  to  a 
greater  or  less  extent"  in  scientific  research,  and  the  scientific  agencies 
so  entrenched  in  their  departments  that  any  real  consolidation  had 
become  impractical,  if  not  impossible.  The  Academy  could  only 
recommend  establishment  of  a  permanent  board  to  maintain  a  watch 

■  MMtAmmd  Report  for  1994,  11. 
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on  these  agencies  in  the  government  and  submit  its  periodic  findings 
to  Congress  for  review.*  That  counsel  was  not  acted  upon. 

From  time  to  time  thereafter  the  Academy  warned  that  the  "vast 
scientific  effort"  in  these  government  agencies  was  destined  to  in- 
crease in  complexity  and  importance,  and  offered  to  provide  continu- 
ing constructive  critidsni  and  advice  on  their  operation.  In  1925, 
Academy  President  A.  A.  Midielton  formed  a  special  committee  to 
make  a  survey  "of  proUenis  of  the  Government  dosely  related  to  the 
present  work  of  the  academy^  and  **to  study  the  relation  of  the 
academy  to  greater  problems  as  set  up  by  the  GovemmenL*** 

But  the  government  set  no  problems  before  the  Academy,  great  or 
small;  and  the  Academy  remained,  as  John  C.  Merriam  said  four 
years  later,  "a  potential  adviser  of  the  Government,"  constrained  to 
"inform  itself  as  fully  as  possible  regarding  the  role  of  science  and 
researt  h  in  the  Government,  and  especially  concerning  its  objectives, 
its  organi/ation,  and  the  available  means  for  its  support  .  ,  . 
solely  .  .  .  [Un  ]  purposes  of  information  for  the  academy  itself."* 

Federal  expciuiitures  for  research  agencies,  which  had  been  neglig- 
ible before  World  War  I,  soared  to  almost  2  j>ercent  of  the  national 
budget  during  that  conflict,  only  to  fall  below  half  of  1  percent  in  the 
early  twenties — approximately  $13  nuOion.  Less  than  a  decade  later, 
with  postwar  advances  in  science  and  technology,  industrial  demands 
on  the  government*  and  the  consequent  expansion  of  its  scientific 
agencies,  federal  research  funds  were  slight^  over  1  percent  of  the 
total  budget,  amounting  almost  to  $40  million.* 

With  the  onset  of  tlw  Depression  in  1931,  President  Hoover  de- 
creed economies  at  all  levels  of  the  federal  establishment,  including  its 
research  agencies.  The  Economy  Act  of  June  1938  called  for  further 
cuts,  as  well  as  reduction  of  all  government  salaries  by  more  than  8 
f)ercent.*  A  year  later  the  new  Roosevelt  Administration,  promising 
rigid  economy  in  federal  expenditures  in  order  to  fight  mounting 
unemployment,  cut  bureau  budgets  by  85  percent  and  made  the 

*  MAS.  iflHMMf  Report  for  1908,  pp.  16,  17-31. 

*  MAS,  AmmU  R^art  far  t925'26,  p.  19. 

*  HK&,  Annual  Report  for  1928-29.  pp.  37-38;  Chapter  10.  pp.  898-300 

*  A.  Hunter  Dupree,  Scimcf  in  the  Fedrral  Government:  A  Hutory  oj  Pnlinrs  and  Actiinhes  to 
1940  (Cambridge:  The  Belknap  Press  oi  Harvard  University  Fre&s,  1957).  p.  353; 
Vannevar  Biuh,  Scmum.  Iftr  Bndim  FmHtr  (Wadiiiigion:  Government  Printing  Office. 
1945),  p.  80;  The  President's  S<ienlific  Research  Board,  Science  and  PtMk  PoStj.  A 
Report  to  the  Prfsidrnt  hy  John  R.  Steelman,  vol.  I,  A  Frognm/or  tkt  N^ttion  (V/aMopOU: 
Government  Pruning  Oitke,  1947).  p.  10. 

*Sd«K»  76:94  (July  29. 1932)  reported approprtaiiom for fMetallali^^ 

by  it.5  pcraeni,  fironi        nuHion  ni  fiial  ytmr  igsi-igss  to  I66.9  mfllion. 
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order  retroactive  faf  impoundiiig  current  appropriatkHn.  1¥lien 
nimors  spread  that  the  Administration  intended  forther  slashes  in 
the  funds  of  federal  research  agencies,  the  Academy  was  at  once 
alerted,  and  President  IViUiam  W.  Campbell,  notii^  the  Intense 
anxiety^  everywhere  for  the  future  of  resooch,  publicly  called  atten- 
tion to  "the  one  and  only  purpose  of  the  academy,"  its  oUigation  to 
advise  the  government  in  just  such  matters,  and  offered  its  services.^ 
In  May  1933,  having  received  no  response  to  his  offer,  Campbell  left 
Washington  for  the  summer. 

Other  members  of  the  Academy,  particularly  Isaiah  Bowman, 
appointed  Chairman  of  the  National  Research  Council  as  of  July  1, 
1933,  felt  that  a  more  vigorous  effort  should  be  made  on  behalf  of  the 
threatened  federal  scientists.  He  felt  that  in  a  time  of  such  emergency 
the  Research  Council  should  not  sit  back  and  leave  the  governmental 
science  program  to  the  economists,  sociologists,  and  political  scien- 
tists. What  seemed  to  be  needed  was  a  flexible  instrument  of  coopera- 
tion in  scientific  matters  that  would  have  the  confidence  and  support 
of  the  Administration.* 


Creation  of  the  Science  Advisory  Board 

On  June  16,  1933,  Congress  passed  the  National  Industrial  Recovery 
Act  (nira)  as  the  principal  implement  of  the  planned  economy  de- 
signed by  the  New  Deal  for  its  assault  on  the  Depression.  The 
Industrial  Recovery  Board  (irb),  created  under  the  act  to  put  industry 
on  its  feet  again  through  voluntary  codes  of  conduct  and  wage  and 
price  controls,  was  to  be  under  the  guitiaiue  of  three  advisory  boards 
representing  the  interests  of  industry,  labor,  and  consumers. 

The  National  Research  Council  urged  that  a  fourth  group,  a  Sci- 
ence Advisory  Board,  be  created  to  represent  science  in  the  New  Deal 
and  to  assist  the  irb  in  scientific  and  technical  matters.*  Following  an 

'"Minutes  of  the  Executive  Committee."  March  13.  1933.  pp.  584-585".  has.  Annual 
Retort  for  1933-34,  p.  1;  William  W.  Campbell,  "  Ihc  National  Academy  of  Science*," 
Seienc*  77:549-552  (June  9,  1933). 
For  Dr.  CampbelTt  view  of  the  impact  on  science  of  the  Deprenion,  tee  has.  Annual 

Rrportfor  1932-33,  pp.  1-2;  1934-35,  pp.  3-4.  Of  later  import.  Hen!7  Wallace  atletided 
the  dinner  at  which  Campbell  spoke  in  the  spring  ol  1933  (Scimce,  above).  See  also  E.  B. 
Wilson  loj.  C.  Merham,  November  9,  1933  (nas  Archives:  E.  B.  Wilson  Papers). 

*  "MnnMef  of  Meeihig,  Exec.  Com.,  DhMoD  of  Engineering,**  October  30.  1993  (nas 
Anhivo). 

*  Albert  L.  Barrows,  Aamiant  Secretary,  mc,  to  R.  A.  Millikan,  July  15. 1999;  liaiah 
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initial  diacussioii  on  June  14  with  S<cret«ry  of  Gommeroe  Daniel  C 
Roper,  Chairman  of  the  m,  Bowman  presented  his  proposal  for  a 
Science  Advisory  Board  on  the  morning  of  July  a  1 .  He  got  no  encour- 
agement His  was  a  businessman's  department.  Roper  said,  and  he 
was  not  really  interested  in  the  application  of  science  to  industry. 
Bowman  left  with  the  impression  that  Roper  had  **no  genuine  .  .  . 
understanding  of  sdentiik  problems."*** 

That  afternoon  Bowman  received  a  fortuitous  telephone  call  from 
Henry  A.  Wallace,  the  new  Secretary  of  Agriculture.  Wallace  had 
considerable  scientific  experience  himself  and  was  administrator  of 
one  of  the  largest  research  establishments  in  the  government.  He  was 
due  to  appoint  a  new  head  of  the  Weather  Bureau  and  wished  advice 
on  the  selection  lo  bt*  made.  In  addition,  he  had  received  criticisms  of 
the  Bureau's  policies  and  hoped  for  an  independent  appraisal  of  their 
validity. 

Bowman,  seizing  the  opportunity,  stated  that  recommendations  on 
the  Weather  Bureau  would  be  an  ideal  task  for  his  proposed  sdenoe 
advisory  board  and  presented  the  plan  in  detail  the  next  morning. 
Wallace  was  enthusiastic  over  the  possibilities,  saying  with  mudi 
satisfaction  **that  he  had  a  similar  idea  in  mind,**  and  forwarded  the 
plan  to  President  Roosevelt  that  afternoon  with  the  recommendation 
that  the  board  be  appointed.**  Three  days  later  Roosevelt  asked 
Wallace  to  draft  the  necessary  executive  order. 

On  July  26  Bowman  wrote  to  President  Campbell  at  his  home  in 
California  detailing  these  events;  and  the  next  day,  in  a  telephone 
conversation  with  Campbell,  he  obtained  his  approval  to  prepare  the 
proposed  order  for  Wallace.  On  thinking  it  over,  however,  Campbell 
called  back  and,  finding  Bowman  out,  left  word  that  he  was  to  make 
no  commitments  without  further  consultation. 

With  Wallace's  assurance  that  Roosevelt  would  take  no  action  until 
at  least  mid-August,  Bowman  decided  to  give  Wallace  the  draft  of  the 
order  he  had  prepared.  On  July  29,  a  member  of  Wallace's  staff,  after 
modifying  the  wording  slighdy,  forwarded  it  to  the  White  House  with 
the  request  that  it  be  signed  **as  soon  as  convenient.**  The  result  was  an 
Executive  Order  (duplicating  the  draft)  creating  for  a  period  of  two 


Bowman  to  Duiid  C.  Roper,  July  19,  1933  (nas  Ardiivet:  sab  Seriei:  BX  Bd:  sab: 
EnahBdiment). 

>•  Bowman,  omce  Memo  No.  6,  July  19, 1999;  Office  Memo  Na  19. July  at,  1999  (nab 

Archives,  i^.). 

"  Bowman.  Office  Memo  No.  1 1.  July  si.  1933:  Office  Memo  No.  la,  July  aa.  1933 
(NAS  Aichivef.  iftal):  Hemy  A.  Walbce  to  Pfeoident  Rootevdl,  July  s«.  1999  (FkanUin 
D.  Rooievdt  Libnry,  Hyde  PBrk.  New  Yoik;  copy  in  nas  Archim,alHL). 
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It  yean     Sdence  Advisory  Board  of  the  Nadaaal  Research  Goun- 

r.  cO . . .  with  authcnity ...  to  appoint  committees  to  deal  with  specific 

i  problems  in  the  various  deparonents.**  It  was  s%ned  by  the  Prendent 

Ik  onjulysi,  1933." 

El  That  same  day,  John  C  Merriam,  after  consulting  Campbell,  Roger 
Adams,  and  Robert  A.  Millikan  by  telephone,  wired  Bowman  precau- 
tions  in  preparing  the  order:  It  was  to  be  the  Science  Advisory  Board 

I  of  the  Academy,  not  the  Research  Council,  and  its  members  were  to 

I  be  appointed  by  the  Academy  and  not  named  in  the  draft,  for  that 

I  would  make  them  in  effect  Presidential  appointees.  The  telegram 

I  arrived  too  late,  and  efforts  to  offer  a  substitute  order  were  turned 

I  down  then  and  again  a  year  later.'* 

^  The  Presidential  order,  conferring  on  the  Research  Council  author- 


ity that  belonged  to  the  Academy,  created  an  underlying  conflict  in 
their  relations  for  the  duration  of  the  Science  Advisory  Board,  but  in 
no  way  vitiated  the  efforts  and  accomplishments  of  the  Board.^*  It  was 
to  succumb  instead  to  the  attitude  of  the  New  Deal  toward  the  natural 
sdenoes  and  to  the  weightier  influence  of  the  sodal  scientists,  repre- 
sented by  the  President's  National  Resources  Board. 

Named  to  the  Science  Advisory  Board  in  the  Eacecudve  Order  were 
Academy  members  Isaiah  Bowman,  geographer  and  geologist;  Wil^ 
liam  W.  Campbell,  astronomer  and  President  of  the  Academy;  Karl  T. 
Compton,  physicist;  Frank  B.  Jewett,  electrical  Engineer  and  physi- 

"  Thew  are  the  casential  decaib  of  die  event  rdaied  in  Lewis 

the  New  Deal:  A  Pre- War  Episode  in  die  RelatioOl  between  Sdence  and  Government  in 
die  United  States,"  Afirjm'a  (Summer  tgG^).  pp.  457-482.  and  in  Carroll  W.  PurccU, 
Jr.,  "The  Anatomy  of  a  Failure:  The  Science  Advisory  Board,  i933-i935>"  American 
niilosophical  Society.  Proceedings  709:342-351  (December  1965). 
'*Bo«nnantoW.  A.Juni|KOfiiceoftiieSeGi«laiyof  Agricuhura  198$.  and 

attached  text  by  Campbell  for  a  new  executive  order  (nas  Archives:  SAB  Seriet:  tx 
Bd:  sab:  Establishment);  "Minutes  of  Executive  Committee."  April  1933.  PP*  577~58*' 
January  1954.  p.  609;  April  1934.  pp.  637,  669-671;  May  1934,  pp.  676-677;  June 
1934,  pp.  683-692;  November  1934.  p.  711;  correspondence  in  nas  Aithhret:  E.  B. 
WOaon  Papers. 

For  the  Executive  Order  and  initial  pbnntnf,  tee  NAS.  iflHMMlJIig^/ori^Ji-i^,  pp. 
1^5-58.  and  here  as  Appendix  I. 

Greatly  upset  over  the  precipitously  created,  autonomous  sab,  Campbell  had  to  be 
ntiafied  with  nwc  adtnowkdgvnem  of  la  error  CMiniatei  of  the  Council,'*  November 
>98S>  PP  5S^.'>S9-  ''"(i  attadied  documems;  nas,  AmmalR^artfor  1934-35.  p.  7).  See 
alv>  Hale-Campbell-Bowman-Minikan  correspondenre.  August-November  1934 
(Carnegie  Institution  of  Washington  and  California  Institute  oi  Tcchnologv,  George 
EUmy  HeU  Pefmi  Mknfikm  EMan,  1968.  Roll  9,  Frames  237-342.  633-634;  Roll  4, 
Frames  635, 619-647). 

F.  B.  Jewett  10  W.  H.  Wright,  March  17, 1947  (nas  Archives:  Jewett  file  $0.15). 
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dst;  Charies  K.  Leith,  geologist;  John  C.  Merriam,  paleontologist; 
Robert  A.  M lUikan,  physicist;  Gano  Dunn,  electrical  engineer;  and 
Charles  F.  Kettering,  industrial  engineer.  Compton  was  named 
Chairman. 


Orgamxaium  and  AciwiHes  tf  the  Science  Advisory  Board 

The  Science  Advisory  Board  held  its  first  meeting  on  August  21. 
1933.  Bowman  was  appointed  Vice-Chairman  and  Director  of  the 
Board,  and  Compton,  Jewett,  and  Merriam  to  its  Executive  Commit- 
tee. Three  federal  dcjKjrtments — Agriculture,  Interior,  and  Navy — 
had  already  requested  assistance,  and  committees  were  at  once  ap- 
pointed for  the  Weather  Bureau,  the  Geological  Survey  and  the 
Buteau  of  Mines,  and  the  War  and  Navy  Departments. 

On  its  own  initiative  the  Board  set  up  several  general 
committees— on  the  Policy  of  the  Government  in  Rebtion  to  Scientific 
Research;  on  Problems  of  Archaeology,  Land  Classification,  and 
Homesteading,  for  the  Tennessee  Valley  Authority;  and  on  a  Re» 
covery  Program  of  Science  Progress.  After  consulting  with  Gano 
Dunn,  the  Board  also  appointed  one  for  the  National  Bureau  of 
Standards.  As  the  session  ended,  another  committee  was  named,  on 
Cooperation  with  Social  Science  Groups,  to  study  and  plan  a  program 
for  integration  of  the  natural  sciences  with  the  social  sciences.'* 

At  the  autumn  meeting  of  the  Academy  that  year,  Compton  re- 
marked on  the  extraordinary  circumstances  of  the  creation  of  the 
Board,  its  unique  nature,  and  its  potentialities: 

Whatever  may  have  been  the  argiunenti  pro  or  000  for  setting  up  an 
organization  of  this  type  (and  I  can  speak  of  this  quite  objectively,  because  I 

had  no  knowledge  that  any  such  step  was  even  contemplated  until  the 
executive  order  had  been  published),  the  fact  remains  that  the  situation  has 
developed  in  such  a  way  that  through  this  board  the  Academy  and  the 
National  Research  Council  are  being  given  an  opportunity  to  assist  the 
government  to  an  extent  which  hat  never  before  been  equalled  in  the  history 
ci  the  Academy,  with  the  exception  of  the  critical  period  during  the  last  vrar.** 

***1ifniiiiMorFfa«t  Meeting  of  the  Sdenoe  Advisory  Bond,  Augusi  ti  and  83.  1933" 
(has  Afdiives:  sab  Series:  ex  Bd:  sab:  kfaetings).  The  evolvement  of  Che  SAB  commk- 

tees  appears  in  the  two  published  repirts  of  the  B«)ar(l. 

'*  K.  T.  Compton,  The  Rational  Academy  of  Sciences.  Address  of  Welcome,"  Saencg 
78:516  (December  8.  1933). 

In  a  letter  to  Campbdl,  June  tg,  igss  (fua  Aidiivei:  bab  Series:  ax  Bd:  bab: 
Termination),  Compioa  cdfed  die  Board  "an  opportunltjr  to  perfoim  an  efleciive 
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Members  of  the  Science  Advisory  Board  at  ils  first  meeting  on  August  2 1  and  83,  1933. 
Left  to  right,  seated:  Isaiah  Bowman,  Karl  T.  Compton,  William  W.  Campbell,  and  John 
C.  Merriam.  Standing:  Robert  A.  Millikan.  Charles  K.  Leith,  and  Frank  B.  Jewett  (From 
the  archives  of  the  Academy). 


Like  the  National  Research  Council,  the  Board  was  created  for  a 
national  emergency.  Over  the  years,  as  Bowman  said,  the  Research 
Council  had  become  oriented  and  organized  "according  to  the  several 
fields  of  science  rather  than  around  the  administrative  and  scientific 
problems  of  the  Government."  A  new  agency  of  the  Academy  was 
required,  and  had  been  achieved  in  the  Science  Advisory  Board, 
whose  enabling  order  s[>ecifically  directed  it  "to  carry  out  to  the  fullest 
extent"  the  intent  of  the  Order  that  created  the  National  Research 
Council  fifteen  years  before."  By  autumn,  the  Board  had  "probably 


advisory  function  which  has  been  unequalled  in  any  one  epoch  of  the  Academy's 
history,  unless  it  be  during  the  time  of  the  War  and  perhaps  in  the  years  immediately 
following  the  Academy's  formation." 

When  he  heard  of  the  formation  of  the  Board.  E.  B.  Wilson  thought  the  "new 
government  [in  response  to  Dr.  Campbell's  May  1933  offer]  had  invited  the  (assisunce 
of  the]  Academy,  on  a  broader  scale  than  it  ever  had  been  .  . .  before. ..."  (Wilson  to 
Campbell.  September  10,  1934.  and  September  28.  1933  (nas  Archives:  E.  B.  Wilson 
Papers)]. 

For  Campbell's  reaction  to  "a  Science  Advisory  Board  of  the  National  Research 
Council  [that  had]  relieve[d]  the  Academy  of  a  duty  and  prerogative."  see  Campbell  to 
Paul  Brocketi,  September  1,  1933,  and  attached  correspondence  (nas  Archives:  sab 
Series:  ex  Bd:  sab:  Establishment:  EO  in  Conflict  with  nas  Charter). 
"  Bowman,  "'Creation  of  Science  Advisory  Board,"  memorandum  attached  to  letter. 
H.  A.  Wallace  to  President  Roosevelt,  July  2a,  1933  (Franklin  D.  Roosevelt  Library, 
Hyde  Park,  New  York;  copy  in  nas  Archives:  sab  Series:  ex  Bd:  sab:  Establishment). 
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received  more  publidty  than  any  tdentific  actinty  since  the  World 
War.-"* 

The  first  report  of  the  Board  pointed  out  the  opportunity  at  hand: 
**In  the  evolution  of  our  national  life  we  have  reached  a  place  where 
science,  and  the  research  which  has  discovered  and  released  its 
powers,  can  not  be  regarded  as  matters  of  accidental  growth  and 
application,  but  must  be  consciously  related  to  our  social  life  and 
well-being."  The  Board  had  therefore  determined  to  make  "not  onlv 
a  study  of  the  functions,  relationships  and  programs  of  the  several 
scientific  bureaus  but  also  the  place  ot  science  in  the  Government 
structure,"  and  the  degree  of  responsibility  proper  to  the  administra- 
tion for  conducting,  supporting,  and  guiding  that  research."  As  it 
turned  out,  the  Board  was  more  successful  in  settling  administrative 
problems  in  federal  science  agencies  and  providing  moral  support  for 
their  programs  than  in  shaping  policy. 

The  Board  found  the  scientific  services  of  the  government  spread 
through  forty  bureaus,  of  which  eighteen  were  primarily  scientific. 
Their  appropriations  in  1933.  after  the  recent  reductions  in  fiinds, 
comprised  a  bare  one-half  of  1  percent  of  the  total  federal  budget. 
The  agencies,  faced  with  the  consequent  necessit>  of  choosing  where 
to  withdraw  or  redraw  their  lines  of  research  and  of  restating  their 
functions  and  objectives,  required  disinterested  and  expert  advice. 

That  year  and  the  next  the  Board  appointed  eighteen  committees, 
each  with  a  Board  member  as  chairman  or  participant.  Altogether, 
the  Board  set  down  its  findings  in  twenty-five  detailed  reports  to  the 
agencies  and  offices  concerned.  Its  work  was  financed,  when 
adequate  federal  funds  were  not  forthcoming,  by  an  emergency  grant 
of  $50,000  from  the  Rockefeller  Foundation." 

To  enable  them  to  take  advantage  of  new  advances  in  their  fields, 
many  of  the  federal  agencies  proved  as  much  in  need  of  better 
organization  and  direction  of  effort  as  of  larger  appropriations.  The 
faflure  of  the  Weather  Bureau  to  institute  improved  methods  of 
forecasting  recentiy  developed  in  Scandinavia  had  been  dted  as  a 
factor  in  ^  loss  of  the  dirigible  ilibwi  in  April  1953.  That  and  other 

I*  Vtmk  C  Whitmore,  Dean,  School  of  Cheminry  and  Phyiia,  Pennsylvania  State 
College,  to  F.  D.  Roosevelt.  October  lo^  1993  (HAS  Archive*:  SAB  Series:  n  Bd:  sab: 

Apf>ointments:  Members:  Prnpnserl) 

''Science  Advisory  Board  (hereafter  sab),  Rtport,  1933-1934  (Washington,  D.C, 
September  so,  1954).  p.  1 1. 

••sab,  Rtptrt,  1933^934,  pp.  it.  15;  sab.  Rtpert,  IH4-1935  (Waihhigton,  D.C 

September  1,  1935),  p.  si;  K.  T.  ComptoQ,  The  GowemmeBt*!  Reqionrihiiiici  in 
Sdence,"  Scwik»  81 :347  (Arpil  11,  1995). 
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alleged  administrattve  shortcomings  had  subjected  the  Bureau  to  the 
critidsiii  of  the  American  Society  of  Civil  Engineen  and  had  indi- 
rectly helped  to  bring  about  the  creation  of  the  Science  Advisory 
Boaid." 

A  new  ainnass-analysis  method  had  been  developed  abroad  that 
used  upper^ir  data  to  predict  the  advance  of  surface  weather,  and 
the  Board  recommended  its  adoption  by  the  Weather  Bureau,  to- 
gether with  the  construction  of  some  twenty  upper-air  sutions.  Other 
reoommendations  included  consolidation  of  its  methods  of  reporting 
meteorological  data,  more  frequent  issue  of  daily  weather  maps,  and 
institution  of  a  planning  program  looking  to  the  development  of 
long-range  forecasting.  These  proposals  and  the  necessary  reorgani- 
zation were  accepted  by  the  Bureau,  contingent  on  additional  ap- 
propriations by  Congress,  and  were  acted  on  several  years  later.** 

The  National  Bureau  of  Standards  in  the  Department  of  Com- 
merce was  representative  of  a  number  of  agencies  whose  research, 
although  absolutely  essential  to  the  national  welfare,  had  been  seri- 
ously impaired  by  the  recent  eoononues.  The  Sdenoe  Advisory  Board 
oommittee  found  that  Bureau  tesdng  of  materials  for  government 
departments  and  state  institutions,  a  valuable  and  expensive  service 
not  provided  for  in  the  organic  act  of  the  Bureau  nor  in  its  appropria- 
tions, represented  a  fixed  charge  of  45  percent  against  Bureau  fiinds. 
The  actual  loss  through  reductions  and  impounding  of  funds  for 
1953  and  1934,  amounting  not  to  50  percent  "but  to  about  70%,**  had 
resiUted  in  the  dismissal  of  almost  a  third  of  the  staff  and  in  serious 
curtailment  of  almost  every  one  of  its  research  programs.** 

A  Joint  committee,  which  included  the  Bureau's  Visiting  Committee 
and  members  of  Secretary  Roper's  Planning  Council  and  the  Science 
Advisory  Board,  urged  with  some  success  an  end  to  projects  that  did 
not  bear  on  the  Bureau's  basic  functions,  such  as  its  commercial 
standards  work  and  much  of  its  industrial  research.  On  the  other 

«*"Wiiid  Vottex  Wracked  Ainhip  'Akron*,**  Sdm^i/k  Ammkm  149:125  (September 
>9SS)- 

**  SAB,  Report,  193^-1934.  pp.  17-18,  47-58.  I914-I935,  pp.  40-42,  101-107;  prior 
report  in  Science  7*:582-585,  604-607  (Dctt-mlxT  1933).  Sec  also  Special  C^ommittee 
on  Airships,  Report  No.  1,  Cerurtd  Review  of  Conditions  Affecting  Airship  Design  and 
Ccmlnulim  wHk  RtnmmndaHmu  m  to  Fmm  PoBcf,  Jammrf  16,  i93€;  Report  No.  1, 
Rexfiew  and  Analysis  of  Ainkip  Deagn  and  Cauiim.1iim  PMt  and  Pment,  Jammry  30,  i9§7 
(Sumford:  Stanford  I'niversily  Press),  pp.  ii-ia  (copies  in  nas  Archives;  sab  Series: 
org:  nas:  Government  Relations  ic  Science  Advisory  Committee:  Subcommittee  on 
DetigD  le  CoMtructkn  of  Airships);  Donald  R.  Whitnah,  A  Hitknj  of  th*  IMcnl  SMn 
WttAtfBwnm  (UriMua:  Univenity  of  UBnois  Pran»  1961),  pp.  199-161. 
*  SAB,  Jti;^  1^3^934,  pp.  13, 6o-&si  Sdmet  79:61  Qvif  ti,  193$). 
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hand,  the  oommittee's  restatement  of  Bureau  functkms,  giving  a  truer 
picture  of  its  operatkMis  and  thereby  ensuring  better  funding,  was  not 
acted  upon  until  more  than  a  decade  later,  although  its  overhaul  of 
Bureau  bookkeeping  was  accomplished  in  the  appropriations  act  of 

»935" 

The  loss  to  industry  of  its  considerable  research  program  at  the 
Bureau  of  Standards  was  compensated  to  a  degree  by  the  Science 
Advisory  Board  committee  established  at  the  request  of  the  Depart- 
ment of  Commerce  lo  consider  means  of  stimulating  development  of 
new  and  noncompetitive  industries.  The  committee  recommended 
measures  "to  increase  the  presumption  of  validity  of  issued  patents" 
and  to  strengthen  the  scientific  and  technological  expertise  of  courts 
presiding  over  patent  liiigation," 

The  Board  committees  found  much  waste  and  inefficiency  in  the 
numerous  small  research  laboratories  that  had  proliferated  through- 
out the  federal  establishment  and  reoommended  the  elimination  of 
many  of  them  by  transfer  or  consolidation.  This  was  done  in  the  case 
of  the  Soil  Erosion  Service,  transferred  from  the  Department  of  the 
Interior  and  consolidated  with  a  similar  agency  in  Agriculture.**  The 
most  extensive  report  of  the  Board,  running  to  165  pages,  dealt  with 
the  elaboration  of  mapping  and  surveying  activities  in  federal  agen- 
cies, twenty-eight  of  whom  carried  on  mapping  operations.  Although 
many  were  sufficiently  specialized  to  merit  retention,  the  Advisory 
Board  committee  found  no  reason  why  those  in  the  major  «^ervices — 
the  Coast  Survey,  Geological  Survey,  U.S.  Lake  Survev.  and  Interna- 
tional Boundary  Commission — with  new  objectives  formulated  bv  the 
Board,  could  not  be  consolidated  in  a  single  central  mapping  agency. 
The  recommendations  of  the  Board  were  approved  in  principle  by  all 
concerned,  but  administrative  diffuullics  were  immediately  raised. 
No  agency  would  relinquish  control  of  its  own  special  interests.'^ 

The  transfer  of  the  Minerals  Division  in  Gomraerce  to  Interior's 
Bureau  of  Mines  was  one  in  a  series  of  recommendations  of  the  Board 
that  included  policy,  an  extensive  program  of  mineral  research,  and 
utilization  of  resources,  which  were  subsequendy  put  into  effect  in 
conjunction  with  the  President's  National  Planning  Board.**  Another 
joint  project  with  the  Planning  Board  (which  became  in  June  1 934  the 
National  Resources  Board)  provided  much  needed  sdentific  Insis  for 

•*  iAB, Report,  1933-1934,  pp.  6a-68;  1934-1935,  pp.  52-54. 
'^BM.Rtpmi,  I933'i934,  pp.  25-26: 1934-1933.  pp.  49-50. 
"••AB.  Jlij^.  l933-i934,  p.  19;  1934-1935,  pp.  43-44. 

»VsAR.  Rrport,  1933-1934,  p.  21;  1914-1935.  pp.  46-48. 

«•  SAB.  Retort,  1933-1934,  pp.  2&-«7;  1934-1935.  pp.  54-55.  5^S9- 
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dealing  with  economic  problems  thai  confronted  federal  agencies 
concerned  with  land  resources,  soil  erosion,  overgrazing,  and  other 
land  uses.** 

Leaser  matters  on  which  the  Board  acted  included:  the  initiation,  in 
cooperation  with  the  Smirhmniafi,  of  archaeological  surveys  tn  the 
Tennessee  Valley  for  the  preservation  of  Indian  artifacts  from  the 
dams*  flood  ivaters;  a  study  of  those  science  advisory  agencies  in  Great 
Britain  that  were  integral  adjuncts  of  the  government;  research  re- 
quirements for  estaMishing  consumer  standards;  and  sdentific 
considerations  in  harnessing  the  tidal  power  at  Fnsamaquoddy  Bay. 
Problems  that  were  raised,  but  on  which  no  action  was  taken  because 
they  were  outside  the  purview  of  the  Board,  included  a  request  for 
recommended  changes  in  the  liquor  tax  laws  to  favor  dilute  alcoholic 
beverages,  a  development  plan  for  the  Columbia  River  Basin,  and 
considerations  on  the  establishment  of  a  national  industrial  research 
laboratory.'** 

If  "a  fair  degree  of  accomplishment"  attended  much  of  the  Science 
Advisory  B<>ard's  effort  to  aid  federal  scieru  c  agencies,  its  attempts  to 
resolve  the  snarl  of  the  mapping  agencies  and  to  offer  scientific 
assistance  to  federal  relief  projects  were  ''unavailing/'*'  Nor  was  it 
successful  m  establishing  satisfiwtory  liaison  between  the  natural  and 
the  social  sdenoes.  or  doser  relations  between  science  and  govern^ 
ment.  Before  the  year  was  out  the  hopes  of  John  C  Merriam, 
chairman  of  the  two  relevant  Science  Advisory  Board  committees, 
had  considerably  diminished.** 


"Reeatmy  Program  of  Science  Process" 

More  in  the  spirit  of  the  New  Deal  was  the  Science  Advisory  Board's 
"Recovery  Program  of  Science  Progress,"  offered  to  the  Administra- 
tion in  the  fall  of  1933.  It  originated  with  Karl  T.  Compton,  at  the  first 
meeting  of  the  Board,  in  rcsp>onse  to  the  efforts  of  national  scientific 
and  engineering  societies  to  make  a  place  for  scientific  and  technical 
research  in  the  expanding  federal  programs  of  unemployment  relief 
and  public  works.** 

•••AS,  Jli|^  1933^1934.  pp.  a8-3«;  /«»>i«l5.  pp.  55-58. 

**SAfi.  RrpffTt.  1934-19^^.  pp.  65-67. 

*' SAb.  Report.  1933-1934.  pp.  41-43;  1934-1935.  pp.  2i-«3. 

■*  The  SAB  report  Usu  both  committees  but  reports  no  acoompUihiiients.  sab,  Rtport, 

i934'i935,  p.  St. 

"  SAB.  RtptfU  i933'i934,  p.  40. 
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The  program  also  marked  the  beginning  of  almost  two  decades  of 
effort  by  Compton  and  his  associates  in  the  Academy  and  Research 
Council  to  put  science  at  the  service  of  the  nation  and  make  it  a 
recognized  force  for  the  advancement  of  the  commonweal.  Compton 
had  been  trained  at  Princeton  fai  the  new  idenoe  of  electron  physics  in 
the  first  decade  of  the  century;  in  ig^i  he  ivas  awarded  the  Rumford 
Medal  of  tlie  American  Academy  of  Arts  and  Sdenoes  for  his  con- 
tributions to  the  field  of  thermionics,  the  study  of  electron  emissioo 
from  hot  filaments  and  cathodes,  and  of  spectroscopics,  the  investi- 
gation of  matter  by  means  of  light  waves.  A  latent  talent  for  admin- 
istration emerged  in  the  igaos  when  he  began  expanding  graduate 
work  in  physics  at  Princeton,  and  his  success  brought  him  the  presi- 
dency of  MIT  in  1930.  Already  a  member  of  the  Executive  Board  of 
the  National  Research  Council  and  (Chairman  of  its  Division  of  Physi- 
cal Sciences,  he  was  appointed  to  the  Council  ot  the  Academy  that 
same  year.  Five  years  later  he  was  elected  President  of  the  American 
Association  for  the  Advancement  of  Science.  He  was  to  be  for  many 
years  a  powerful  figure  in  Academy  affairs.** 

Implicit  in  Compton's  "Recovery  Program"  was  the  conviction, 
repeatedly  voiced  over  the  previous  decade,  that  the  1918  war  had 
used  up  the  nation's  basic  sdenoe  resources,  and  no  purposeful  effort 
had  been  made  to  replenish  them.  The  Depression  had  not  only  dried 
up  funds  for  basic  research,  but  had  jeopardized  all  other  reswcfa  as 
well.  "Between  1950  and  1934  foundations  for  the  advancement  of 
science  and  learning . . .  were  forced  to  cut  their  annual  grants  by 
nearly  three  quarters . . .  [and]  research  supported  by  state  and  fccl- 
cral  funds  also  ran  upon  the  shoals  of  poverty.""  Yet  large-scale 
fundamental  research,  Compton  and  the  Science  Advisory  Board 
insisted,  was  the  sole  assurance  of  permanent  eamomic  recovery  and 
essential  for  future  national  welfare. 

Although  the  Board's  "Recovery  Program"  recognized  the  deple- 
tion of  scientific  resources,  its  immediate  purpose  was  to  find  new  jobs 
for  the  large  numbers  of  scientists,  engineers,  and  technicians  unem- 

**  Edward  U.  Condon.  **Dr.  Karl  Taylor  Comptan,  Praidenc  of  the  American  AMOci»> 
daiC Scientific  Monthly  ^0:189-191  (February  1935). 

Dixon  Wecter.  Thf  Age  of  tiu  Grmt  Dtfinuian,  1929-1941  (New  York:  MaaniUan 
Publishing  Co.,  1948),  p.  886. 

PoriiieooBoernfinidiliadcidence*awittc./{i;^rt^  (1915),  and 

die  brief  Iniory  of  the  Academji^t  National  Reteardi  fund  (igad-igM)  ^  Dapnt, 
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ployed  as  a  consequence  of  drastic  reductions  in  the  sdentific  pro- 
t:  grams  of  government,  industry,  and  the  universities.** 
J  In  mid-September  1933,  Karl  Compton  and  Alfred  D.  Flinn.  Di- 
c  rector  of  the  Engineering  Foundation,  presented  the  Board's  pro- 
is  gram  to  the  princ  ipal  pump-priming  agency  of  the  New  Deal,  Harold 
If.  Ickes's  Public  Works  Administration  (pwa).  It  recommended  the 
»  expenditure,  through  a  committee  of  the  National  Research  Council, 
I  of  $16  million  (out  of  the  pwa  budget  of  $5  billion)  over  a  atx-ycar 
I  period  for  the  employment  in  fedend  relief  programs  of  sdentiits, 
»  engineers,  mechanics,  laboratory  assistants,  and  apparatus  and  in- 
I  stnunent  makers,  whose  efforts  were  to  be  directed  to  the  **quick 
I  success  of  the  National  Industrial  Recovery  Program"  and  to  the 
1  advancement  of  scientific  knowledge  essentiail  to  "further  progress  in 
I  industry,  agriculture  and  public  health."" 

I  The  proposal  envisioned  scientiflc  and  technical  investigadons  on 


behalf  of  current  public  works  programs  in  transportation,  communi- 
cations, saniution,  and  building  construction;  in  conservation  pro- 
grams and  surveys  of  national  resources;  in  the  determination  of 
physical  and  chemical  properties  of  industrial  and  engineering  mate- 
rials; research  in  biology,  medicine,  and  food  in  the  public  health 
program;  and  research  aimed  at  the  creation  of  new  industries. 

Ickes  acknowledged  the  value  of  the  program,  but  the  National 
Industrial  Recovery  Act,  which  governed  his  public  works  appropria- 
tions, specifically  allocated  them  for  emergency  measures  involving 
construction  projects;  and  he  had  orders  to  put  as  many  unemployed 
as  possible  to  work  before  the  coming  winter.  His  funds  could  not  be 
used  for  such  long-range  programs  as  scientific  research.'*  Deterred 
only  momentarily,  Compton  began  considering  a  idence  program  on 
a  far  larger  scale  and  projected  to  the  future  rather  than  to  the 
present  crisis. 

A  New  Executive  Order  Expanding  the  Sdenee  Advisory  Board 

In  the  spring  of  1934  a  new  Executive  Order  further  aggravated 
relations  between  the  Academy  and  the  Research  Council.  On  the 

*•  The  Board  characterized  the  unemplovment  of  scientists  as  "acute,"  and  the  plight  of 
the  technically  trained  as  "pathetic"  (sab.  Report,  1933-1934,  p.  271). 
'*»AM,R^art,  1933-1934,  pp.  40-41.  267-883. 
K.  T.  GtMiipioo  to  Bowman,  Septembor  i8»  1993  (nas  Aidiivea:  sab  Series:  nt  Bd: 
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advice  of  the  Research  (Council,  the  Order  appointed  six  additional 
members  to  the  Science  Advisory  Board,  to  include  important  scien- 
tific disciplines  not  previously  represented.  Upon  Secretary  Wallace's 
intervention,  however,  it  did  not  make  the  change  in  jurisdiction  of 
the  Board  sought  by  the  Academy. 

The  new  members  appointed  in  the  President's  Order  of  May  28, 
1934,  were  Roger  Adams,  chemist;  Simon  Flexner,  medicil  scientist; 
Lewis  R.  Jones,  plant  pathologist;  Frank  R.  Ullie,  marine  biologist; 
Thomas  P^urran,  epidemiologist;  and  Milton  J.  Rosenau,  public  health 
official.  Rosenau  and  I^rran  were  not  members  of  the  Academy 
and  had  been  selected  and  appointed  without  Dr.  Campbell's 
knowledge." 

Besides  confirming  the  Science  Advisory  Board  as  an  entity  apart 
from  the  Academy,  the  Order  again  stirred  up  the  question  of  why 
the  Board  should  exist  at  all.  From  the  beginning,  Campbell  had  not 
seen  any  real  need  for  the  Board,  whose  functions  could  just  as  well 
have  been  haiidltd  by  Academy- Research  Council  committees.  In 
this  conviction  Campbell  was  joined  by  John  C.  Merriam,  his  fellow 
member  on  the  Board  and  Chairman  of  the  Academy's  Committee  on 
Government  Relations,  as  well  as  by  Arthur  L.  Day,  Vice-President  of 
the  Academy,  and  Fred  E.  Wright,  Home  Secretary. 

Not  only  was  there  no  question  of  Roosevelt's  right  to  appoint  such 
a  board,  name  Academy  members  and  nonmembers  to  it,  and  even 
assign  it  Academy  functions,  it  was,  as  constituted,  quite  literally 
the  President's  Science  Advisory  Board  and  not  an  agency  of  either 
the  Research  Council  or  the  Academy.  No  one  disputml  the  necessity 
in  the  national  emergency  of  a  special  advisory  body  of  the  Acad- 
emy to  the  government;  but  as  orgMiiied  it  invited  piilitical  control, 
and  Dr.  Campbell  saw  in  its  very  existence  a  threat  to  the  autonomy  of 
the  Academy.  The  sudden  creation  of  the  Board,  as  he  said,  "could 


sab:  Projects:  Recovery  Program  oi  Science  Progrew);  9aa,  Report,  1933-1934,  pp.  41. 

Publicizing  the  need  for  federal  support  of  science  were  the  series  of  anklet 
introduced  by  Herbert  Hoover  and  prepared  by  the  Secretaries  of  the  Departments  on 
"The  Scientific  Work  of  the  Ckjvernmenl  of  the  United  States,"  in  Snrnttfic  Monthly 
(January-May  1933).  and  the  papers  given  by  Compton,  Jewett,  Millikan,  and  W.  D. 
Coofidge  on  "Sdence  Makes  More  Jobs"  at  a  sjrmposium  in  New  Yorli.  prinied  fai 
Stient^  Monthly  (\pn\  1934) 

HAS,  Annual  Repon  for  193  3-34,  p.  56;  Campbell  to  Paul  Brockett.  June  6.  1934  (nas 
Archives:  sab  Series:  ex  Bd:  sab:  Establishment . . .  eo  Modification:  Proposed).  The 
Eawcmive  Order  b  reprinted  iiere  as  Ai^>endui  L 
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I  not  possibly  have  happened  in  Great  Britain,  to  .  .  .  the  Royal 

»  Society."" 

With  half  the  two-year  term  of  the  Science  Advisory  Board  past, 
and  in  view  of  the  possibility  that  it  might  be  continued  beyond  that, 
Compton  and  Bow  man  reluctandy  agreed  that  a  way  should  be  found 

I  for  the  Academy  to  take  over  the  Board  and  its  program  at  the 

expiration  date  set  by  the  original  Executive  Order.  Until  that  time, 
the  Academy  would  cooperate  with  the  Board  as  with  any  other 

I  government  agency.***  The  need  for  resolution  was  accelerated  in  the 

winter  of  1994,  when  the  Board  was  asked  to  submit  a  national  science 
program  to  the  Administration. 


The  National  Planning  Board  and  Its  Successors 

It  was  not,  however,  the  conflict  of  jurisdiction  between  the  Academy 
and  its  Research  Council  that  w  rote  Jinis  to  the  Science  Advisory 
Board,  but  the  New  Deal  experiments  in  economic  and  national 
planning.  In  June  1933,  a  month  before  the  establishment  of 
the  Science  Advisory  Board,  a  National  Planning  Board,  the  first 
of  four  successive  planning  agencies,  had  been  set  up  in  the  Public 
Works  Administration  under  the  President's  uncle,  Frederic  A. 
Delano,  and  two  eminent  social  scientists,  Charles  £.  Merriam  and 
Wesley  C.  Mitchell,  to  advise  Ickes  on  his  public  works  programs  and 
to  coordinate  federal  planning  acthrities.  A  year  later,  its  scope  en- 
larged, the  Planning  Board  became  the  National  Resources  Boud,  an 
independent  agency  charged  with  planning  the  development  of  the 
nation's  resources,  including  science.  In  June  1935,  the  National 
Resources  Board  was  abolished  and  succeeded  by  the  National  Re- 
sources Committee,  with  the  same  personnel  and  functions  but  with 

*"  Campbell  to  V  B.  Wilson,  July  6.  1934:  Wilson  to  Campbell.  July  31,  1954;  Campbell 
to  Wilson.  November  8,  1934  (nas  Arthives:  £.  B.  Wilson  Papers). 

Cunpbeir*  fhiitratkm  at  being  unable  "io  acquaint  high  Government  offidah  with 
the  existence  and  the  one  governmental  purpoie  of  the  Academy**  appean  in  nas. 
Annual  Reparf  for  1934-35,  p.  7:  his  public  protests  on  the  way  the  sab  was  created 
appear  m  Scunce  79:391-396  (May  4.  1934);  Science  «/:409-414  (May  3.  1935). 

For  Campbell's  concern  with  the  precise  relationship  of  the  Research  Council  to  the 
Academy,  lee  hb  marpnaUa  in  corretpondence  on  the  cstabfidimem  of  the  Reiearch 
Council  and  his  annouted  copy  of  nas.  Annual  RtptH  far  1920  (MAS  Archim:  SAB 
Series:  vx  B<i:  sab:  Relationship  between  nas  Sc  nrc:  1934). 

E.  B.  Wilson  lo  John  C.  Merriam,  January  15,  1955  (nas  Archives:  £.  B.  Wilson 
Papers). 
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more  support.  The  National  Resources  Committee  enjoyed  a  life  of 
slightly  more  than  four  years — until  July  1939,  when  the  National 
Resources  Planning  Board  was  created.  The  latter  did  not  survive  the 
war.** 

In  April  1934,  the  Nationai  Plaiiiiing  Board  called  upon  the 
Academy  for  its  advice  on  the  role  of  sdenoe  in  national  planning. 
Some  members  of  the  Academy  urged  caution  in  replying  to  the 
request,  wary  of  its  "social  science  implications**  and  the  risk  of 
government  interference  in  matters  of  science.  But  Campbell  con- 
sidered the  Planning  Board  an  important  new  organization  in  the 
federal  structure  and  saw  in  the  request  great  potentiality  for  raising 
the  estate  of  science  in  government.  He  made  the  Academy's  Commit- 
tee on  Government  Relations,  under  John  C  Merriam,  responsible 
for  preparing  the  reply." 

The  report  t)n  the  role  of  sc  ience,  submitted  in  June  1934,  stressed 
fundamental  research  as  the  basis  for  advances  in  all  the  sciences 
related  to  industry,  agriculture,  transportation,  public  health,  city 
planning,  land  use,  and  the  national  welfare.**  It  had  little  impact,  for 
it  seemed  to  the  Planning  Board  inadequate  in  its  provisions  for  the 
social  sciences  and  education — a  weakness  Delano's  Board  would 
repair.  As  a  national  resource,  research  could  not  be  considered 
outside  its  social  contesct. 

Meanwhile,  that  summer  and  fiill  Compton  prepared  for  publica- 
tion a  revision  of  his  "Recovery  Program,**  now  entitled  **Put  Science 
to  Work:  A  National  Program.****  Determined  to  have  a  high-level 
hearing  for  it,  he  sent  an  advance  copy  to  the  White  House  on 
November  3,  1934.  In  reply,  the  President  agreed  that  research  in  the 
physical  sciences  had  not  had  much  place  in  the  emergency  programs 
of  the  Administration  thus  far  and  that  its  curtailment  "has  placed  us 
in  the  position  of  impairing  our  capital  of  scientific  knowledge."  If 
the  Advisory  Board  would  submit  a  specific  program  and  budget  for 
more  active  support  of  research  b\  the  federal  government,  he  would 
be  glad  to  see  that  further  attention  was  given  to  it.** 

**  For  the  succession,  see  Dupree,  Sci^ce  in  the  Federal  Gai'emment,  pp  354-361. 
**  "Minutes  of  the  Committee  on  Government  Relations,  April  28,  1934"  (nas  Archives: 
SAB  Scries:  org:  nas:  Com  on  Government  Relations:  Meetings). 
**  Itepoft  on  the  Role  of  Sdenoe  in  Nukxul  Planning,**  June  18, 1934  (nas  Archives: 
SAB  Series:  org:  nas:  Com  on  Government  Relations:  Projects:  Role  of  Sdenoe  in 
National  Planning);  sks.  Annual  Report  for  1933-34.  pp.  2-3,  23-43. 
**The  program  appeared  in  the  \'eu>  York  Times  on  December  16,  19541  and  in  mt, 
Ttdmuhgf  RiuitWt  on  January  1,  1935. 
Compton  10  F.  D.  Roosevelt,  November  9, 1994;  Rooseveh  to  Compton,  November 
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Dkdsicn  wUhm  the  Academy  over  the  Science  Advistny  Board 

In  the  meantime,  differences  between  the  Academy  and  the  Science 
Advisory  Board  came  to  a  head.  At  the  autumn  meeting  of  the 
Academy  in  November  1934,  there  ivat  a  loi^  diacusnon  in  die 
meeting  of  the  Councfl  concerning  the  relationship  of  the  Science 
Advisory  Board  to  the  National  Academy.  The  point  at  issue  %vas 
fundamentally  the  long-standing  difference  in  philosophy  between 
those  conservative  members  of  the  Academy,  who  felt  that  it  should 
respond  to  government  needs  only  when  called  upon,  and  the  more 
liberal  members,  who  were  convinced  that  the  Academy  should  take 
the  initiative.  In  the  New  Deal  situaticm,  the  conservatives  were  loath 
to  have  the  Academy  accept  government  funds  for  fear  Academy 
independence  would  be  jeopardized;  more  realistic  members  saw 
government  financing  as  not  only  right  but  inevitable. 

The  meeting  had  two  results.  One  was  that  the  Council  of  the 
Academy  voted  unanimously  to  cooperate  with  the  Science  Advisory 
Board.*'  The  other  was  that  Conipton  and  Bowman  agreed  to  advo- 
cate to  the  Board  that  it  be  discontinued  after  the  date  set  for  its 
expiration— July  3 1 ,  1935.  As  Bowman  related  the  event  to  the  mem- 
bers of  the  Board  at  their  meeting  the  next  month: 

The  proposal  was  to  throw  ilic  Bt>ard  out.  1  he  action  of  the  Council  was  to 
cooperate  in  all  feasible  ways.  We  guaranteed  to  present  to  the  Science 
Advisory  Board  the  proposal  that  the  Board  should  not  amtinue  after  July 
31, 1935,  and  that  vre  would  advocate  this  to  the  Board,  and  that  we  uroukl 
arrange  betiveen  now  and  July  31 .  1935,  that  consideration  be  given  to  ways 
and  mcTPS  existing  in  the  National  Academy  of  Sciences  and  the  National 
Research  Ciouncii  tor  doing  what  the  Science  Advisory  Board  is  now  doing 
under  some  modified  conditions.** 

Compton  explained  that  "certain  of  the  reasons  for  this  were  that  the 
National  Academy  of  Sciences  was  created  to  do  and  might  have  done 
precisely  what  the  Science  Advisory  Board  has  done  and  it  is  undesir- 
able to  multiply  agencies  for  accomplishing  the  same  purposes/'** 


13,  1934  (nas  Archives:  sab  Series:  ex  Bd:  sab:  Projects:  National  Program  for  Putting 
Science  to  Work  for  National  Welfare),  quoted  in  part  in  sab.  Report,  1934-1935,  p.  37. 
**  Bowman,  "MemonuiduRi  on  Diacustioa  of. . .  Relationship  of  the  Board  to  the 
Natioiial  Academy  of  Sdenoet . . .  Noweraber  18. 1934**  Archives:  SAsSeriei:  oac: 
NAt:  Council  of  the  Academy:  Meetings:  sab). 

*•  Bowman  in  "Transcript  of  Discussion  of  the  Meeting  of  the  Science  Advisory  Board, 
December  9,  1934,"  p.  39  (nas  Archives:  sab  Series:  cx  Bd:  sab:  Meetings). 
^CarroB  I.  Wibon,  "Transcript  of  Note*  taken  at  llie  Mc^ 
Ciuli,  New  York  City,  December  9,  igM***  P>  H       Arehivcs.  iUd). 
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A  majority  of  the  Board's  members,  however,  were  not  in  sympathy 
with  the  recomiiieiidation  and  expressed  the  opinion  that  the  Board 
should  be  continued  under  the  same  name  and  in  the  same  form.  The 
vote  was  unanimous: 

Thai  the  Board  shall  not  discuss  at  the  present  time  the  question  of  dis< on- 
tinuance  or  name  of  the  Science  Advisory  Board  (Doctors  Bowman  and 
Compton  not  voting).** 


Failure    Campion's  "NaHonal  Program** 

At  that  saiiif  meeting  the  Board  discussed  Compton's  latest  draft  of 
his  plan,  now  titled  "Proposal  of  a  National  Research  Administration." 
The  Board  authorized  Compton  to  present  a  further  proposal  to 
President  Ro<^sevelt,  but  only  after  expressing  strong  misgivings  over 
the  prospect  ol  scientists  administering  large  appropriations,  as  well 
as  over  the  cxmtrols  inevitably  attached  to  federal  funds,  their  subjec- 
tion to  political  influence,  and  their  dependence  on  congressioiial 
pleasure.** 

Compton  submitted  a  revised  plan  to  the  President  on  December 
15,  asking  an  appropriation  of  $15  million  a  year  for  five  years  to  be 

allocated  "only  on  advice  of  a  Board  of  distinguished  American 
scientists."  And,  the  Director  of  the  Bureau  of  the  Budget  was  to  be 
required  to  consult  with  this  or  a  similar  board  concerning  the 
research  budgets  of  all  federal  agencies  except  the  Departments  of 

War  and  Navy.*' 

RfH)sevelt  sent  it  for  comment  to  k  kes.  who  delegated  its  evaluation 
to  Delano's  National  Resources  Boaid.  Delano  boggled  at  the  sums 
involved,  at  the  thought  of  making  federal  funds  available  to  univer- 
sities and  private  foundations,  ami  at  a  program  that  still  did  not 
include  the  social  sciences,  in  February  1935,  a  Presidential  proviso 
appeared  to  dispose  of  the  "National  Program."  Roosevelt  would 
approve  no  federal  project  that  did  not  spend  90  percent  of  the  fundi 
for  wages.** 

Set-  thf  •  Transcript  of  Discussion"  (note  48)  and  "Transcript  of  Notei"  (note  49), 
dtcrd  alM)\cv  Most  roncfrnrd  wrre  Jewell,  (^mptx*!!.  Dunn,  and  Adams. 
''Conipiun  to  Kuoseveli.  Detember  15,  1954,  with  attached  memorandum,  "Federal 
Science  Prognun"  (has  Ardiivea:  sab  Scries:  ix  Bd:  sab:  Nadonal  Program  for  Ptallit^ 
Science  to  Work  for  National  Welfore). 

"  Frederic  Debno  10  K.  T.  Complon,  Juiiiary  17, 1995,  died  in  Oupree.5dffiier  m  ll« 
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That  same  month,  the  Natumal  Resources  Board  appointed  a 
Commiitee  on  Sdence  to  which  Ickes  requested  President  Campbell 
to  appoint  three  of  the  nine  members  as  representatives  of  the 
Academy.**  It  was  to  plan  the  function  of  science  in  the  development 
of  the  nation's  resources  and  include,  as  the  Science  Advisory  Board 
had  failed  to  do,  representatives  not  only  of  the  natural  sciences,  but 
also  of  the  social  sciences  and  education  as  well. 

Both  Compton's  "National  Program"  and  the  second  report  of  the 
Science  Advisory  Board  were  prepared  with  decreasing  conviction 
that  they  would  he  acted  on  by  the  Administration.  The  President  had 
no  science  policy,  and  there  was  no  room  for  one  in  the  relief, 
recovery,  or  reform  programs  of  the  New  Deal.  Ickes's  Public  Works 
Administradon,  with  emergency  funds  of  I3  billion,  had  taken 
thousands  off  the  relief  rolls  for  giant  construction  projects  across  the 
land.  The  equally  enormous  funds  distributed  through  the  Agricul- 
tural Adjustment  Administration  were  shoring  up  small  farmers.  The 
codes  of  the  National  Recovery  Administration  (nka)  of  finA  had 
raised  the  wages  of  industrial  workers  but  did  little  to  reduce  the  level 
of  unemployment,  because  industry  resisted  expansion  and  turned  to 
greater  mechanization  to  compensate  for  the  higher  wages. 

Not  only  had  the  early  hopes  for  the  nra  begun  to  fade,  but  doubts 
as  to  its  constitutionality  were  being  voiced.  (The  Supreme  Court 
decision  abolishing  it  came  in  May  1935.)  Even  before  the  end  of  nra, 
the  decrees  of  the  National  Labor  Relations  Board,  created  in  August 
1933  to  maintain  the  new  wage  levels,  raised  anguished  cries  that  the 
Administration  was  "putting  the  country  in  the  hands  of  labor."  In 
growing  despair  over  the  failure  of  the  economy  to  respond,  the 
President  and  his  advisers  were  reported  leaning  toward  inflation  and 
deficit  financing  as  nadonal  economic  policy.  By  the  fall  of  1934,  large 
numbers  of  bu^nessmen  had  become  openly  hostile  to  the  New  Deal. 


Federal  GovemmeHi,  pp.  35^357!  "Statement  by  Dm  tor  Complanconcermng  the  status 
of  'National  Program  .  . . '  at  the  incctiilg  of  ibe  Board.  June  so,  ifiSft"  (NA8  Arcbivo: 
SAB  Series:  ex  Bd:  sab:  Meetings). 

HAS,  Amwid  Report  far  1934-35,  pp.  6, 12.27-30;  nas  Arduvcs:  sab  Series:  Aoftoepii: 
Nation^  Reiouraei  Board:  Sdence  Committee:  nas  Repfcsentatives:  1935. 

Academy  members  attadicd  to  the  Science  Committee  until  mid- 1943,  when  the 
parent  bodv  was  dissolved  by  congressional  action,  were  John  C.  Merriam.  Edwin  B. 
Wilson,  Frank  R.  Lillic,  Ross  Harrison,  Bancroft  Gherardi,  and  Arthur  L.  Day.  They 
did  not  represent  the  Academy  nor  were  they  required  to  report  to  the  Academy 
CWHwn  to  Campbell.  April  6.  1936  (HAS  Archim:  E.  B.  Wibon  Papers:  Jewett  Pile 
50.83,  NRPB)].  The  formal  Academy  representatives  were  nonmembers  David  L.  £daaU 
and  Dugald  C.  Jackson  and  academician  Leonard  CarmichaeL 
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The  unemployed  still  numbered  well  above  1 1  million,  and  an  atmos- 
phere of  distrust  and  disillusionment  spread  across  the  country.** 

But  Compton  refused  to  give  up,  and  he  set  to  work  rewriting  his 
•"National  Program."  The  modified  program  that  he  submitted  to 
President  Roosevelt  in  March  1935  proposed  the  estafaUshment  of  a 
penmuient  idence  advisory  body  to  the  identific  agendes  of  the 
government  and  an  appropriation  of  just  under  $8  million  for  the 
administration  of  the  agency  and  for  research.**  In  seeking  a  perma^ 
nent  board,  he  pointed  out  that  the  relations  that  the  Academy  had 
established  in  1  g  1 6  with  federal  bureaus  and  the  scientific  and  techni- 
cal societies  of  the  nation  had  been  possible  largely  because  the 
National  Research  Council  had  recruited  experts  from  the  ranks  of 
the  wartime  government.  Compton  urged  perpetuation  of  a  science 
advisory  board,  for  it  "represented  a  new  tyf>e  of  service  to  govern- 
ment in  this  country,"  bringing  the  advice  of  nongovernmental  ex> 
pens  to  bear  on  problems  of  government." 

The  preparation  of  a  plan  for  the  perpetuation  of  a  science  advi- 
sory apparatus  had  been  "perhaps  the  most  important  single  activity" 
of  the  Board.  It  would  meet  the  need  of  federal  agencies  for  disin- 
terested advice  and  continuity  of  effort,  independent  of  changes  of 
administrations.** 

The  proposed  advisory  body  would  require  an  appropriation  of  no 
more  than  $100,000  annually  for  the  administrative  expenses  of  its 
advisory  committees  to  the  principal  sciendfic  agendes  of  the  gov- 
ernment Another  appropriation  M'$i,75o,ooo  would  be  made  to  the 
National  Academy  to  enable  the  Research  Coundl  to  distribute 
grants-in-aid  to  competent  young  scientists  and  engineers  whose 
services  to  universities  and  other  instiUitions  might  otherwise  be  lost 
for  lack  of  funds.  The  research  supported  by  these  funds  would  be 
directed  solely  to  the  solution  of  public  and  national  problems  of 
permanent  importance  or  immediately  vital  to  the  national  welfare 

••TV  Smet  Diary  of  Harold  L.  IcJus:  The  First  Thousand  Days.  1933-1936  (New  York: 

Siliion  te  Sdnuter.  1953).  pp.  93-95. 99-««»l  '"""k  Mdd  («d.),  TkelfnfDmlmmit^ 

Ammtan  PeopU  (Englewcxxl  Cliffs.  New  Jersey:  Prentice- Hall,  1964).  p.  91;  Arthur  M. 

Schlesinger.  Jr..  The  Age  of  Roosrvelt:  The  Politics  of  Upheaval,  1934-1935  (Boston: 

Houghton  Mifflin  Co.,  i960),  pp.  2-3,  6-7;  "Annab  of  Finance."  The  New  Yorker 

(September  13.  1969),  pp.  107-126. 

••  RepriMcd  in  sab,  R^mU  1934-1933,  pp.  73-87. 

"  SAB,  Ibid.,  p.  so. 

••sab. /Wrf.,  pp.  18,  sa-aj. 

Sec  also  Compton,  "The  Government's  Responsibilities  m  Science, "  Saence  81 :347- 
S55  (April  18.  1935).  and  hit  addren  at  Yak  Univenity.  reprinted  in  the  New  York 
AMI  Trihm§,  Bfarch  ig,  igs$,  p.  10. 
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\         and  security.  Gonridmtioii  wouM  alio  be  given  to  sdentific  programs 

that  langutshed  in  federal  and  private  agencies  for  lack  of  funds.** 
i  Some  of  the  fields  of  research  reoonunended  in  the  Science  Advi- 

I  sory  Board's  "Recovery  Program**  of  1995  (soil  mechanics,  mineral 

I  resources,  geographic  and  geological  surveys,  and  social  problems  of 

I  mechanization)  did  not  appear  in  the  new  program.  But  to  the 

I  remainder— meteorology,  sewage  disposal,  puUic  health,  fog  dissipa- 
I  tion,  cryogenics,  heavy  hydrogen  and  its  compounds,  long-distance 

I  transmission   of  electric   power,  and   the   physical  constants  of 

I  refrigeration — the  new  "National  Program"  added  research  in  the 

I  physicochemical  projjcrties  of  high-pressure  steam,  new  industrial 

I  uses  for  agricultural  products,  the  destructive  effect  of  marine  borers 

I  (worms  thai  attack  pilings),  hydraulics,  textiles,  metallurgy,  food 

technology,  genetics,  tropical  medicine,  and  cancer  and  other  medical 
research.** 

Gompton  personally  presented  the  Science  Advisory  Board  pro- 
gram to  Roosevelt  and  reported  to  the  Board  in  June  1935  that  the 
Presidem  had  seemed  enthusiastic  about  it  and  had  suggested  that  it 
might  be  financed  out  of  the  l^oo-million  overhead  in  the  $4-billion 
iqipiopriation  he  hoped  to  get  out  of  Congress.  Harry  L.  Hopkins, 
Works  Projects  Administrator,  had  also  been  encouraging' and  had 
said  in  a  subsequent  conversation,  **!  do  not  know  what  rules  the 
President  %vill  lay  down  for  expenditure  of  this  money.  There  is  no 
doubt  but  that  there  is  a  great  deal  of  interest  in  a  sdentific  program, 
but  nobody  knows  how  to  handle  it.  ...  I  think  you  will  get  some- 
thing, but  I  don't  know  whether  it  will  be  exactly  along  the  lines  of 
your  recommendation." 

Hopkins  later  showed  Compton  a  plan,  drawn  up  in  his  own 
organization,  thai  would  provide  $300  million  for  white  collar 
relief — artists,  teachers,  and  other  groups.  On  this  Compton  com- 
mented: 

In  the  program  that  Hopkins  showed  me  he  had  some  eighty  odd  million 
dollars  set  aside  for  scientific  work  in  that  while  collar  program,  and  of  that,  if 
I  remember  correctly,  twenty  million  for  scientifu  research  and  sixty  million 
for  surveys.  Under  that  sixty  million  for  surveys  he  assumed  would  be  surveys 
Kke  die  proposal  for  die  increaaed  mapping  program,  which  will  come  up 
later  in  our  agenda  for  discussion,  in  that,  as  he  had  it  tentatively  set  up,  there 
had  been  an  allowance  of  about  seventy-fhre  per  cent  for  wages  and  twenty- 
five  per  cem  for  overhead,  although  the  President  had  made  a  definite  ruling 

SAB,  Ibid.,  pp.  79-80. 
•*%kM,RMparU  1933-1934,  pp.  t74-t9s;  •M»titport,  1934-1933,  pp.  97-100. 
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at  that  iinie,  which  was  aboui  iwo  monihs  ago.  thai  in  the  program  as  a  whole 
ninety  per  lciu  had  to  be  spent  for  wages  and  not  more  than  ten  per  cent  for 
overhead.  In  this  white  collar  reUef  program  Hopkins  had  handled  that 
situation  by  allowing  the  extra  lai^  amount  for  overhead  in  the  scientific 
program  and  in  some  of  the  other  programs — art,  ceriaMcs.  painting,  aduk 
ediuation — the  amount  of  overhead  was  less  than  ten  per  cent,  so  that  his 
total  of  the  three  hundred  million  averaged  out  ten  per  cent  for  overhead  and 
ninety  per  cent  for  wages. 

However,  nothing  further  was  heard  of  the  plan.** 

By  early  1935.  some  members  of  the  Academy  had  become  com- 
pletely disilhisioiied  with  the  administration  and  its  experiments  and 
expedients.  Jewett,  baffled  by  the  new  social  and  economic  forces 
rending  the  nation,  described  his  impression  of  the  Washington  scene 
that  March  in  a  letter  to  Compton: 

I  o  a  very  large  extent  it  seems  to  mc  clear  thai  governmental  personnel  at 
Washington  is  today  more  of  a  mob  than  a  trained  disciplined  and  experi- 
enced army.  In  my  judgment  it  will  be  little  short  of  a  miracle  if  the  present 

Administration  is  able  to  weather  the  storm  without  some  terrible  Tiascoes  and 
with  possibly  some  terrible  scandals.  ...  In  such  a  maelstrom  there  is  I  think 
only  one  safe  course  for  f  us]  ...  and  that  is,  to  do  .  .  .  what  we  were  set  up  to 
do .  .  .  and  to  avoid  at  all  hazard  becoming  in  any  way  embroiled  in  the 
political  sniping  and  guerilla  wariare  which  is  going  on. 

He  predicted  that  President  Rooaevek  himself  would  abolish  the 
Science  Advisory  Board  before  December.  Isaiah  Bowman  agreed, 
and  concurred  with  Jewett  that  the  Academy  must  keep  science  dear 
of  any  political  entanglement  in  a  government  so  experimental,  in 
case  ''the  Administration  ended  in  chaos."** 

Pointedly,  the  second  report  of  the  Science  Advisory  Board  made 
clear  that  science  in  the  service  of  the  national  welfare  did  not  lend 
itself  to  immediate  results,  and  as  "an  absolute  prerequisite"  it  had  to 
be  "independent  of  political  theories"  in  any  sound  attempt  at  na- 
tional planning. 

Freedom  of  scientific  work  from  political  or  policymaking  influences  is  a 

second  prime  consideration.  .  .  .  Whatever  the  trend  of  social  or  political 
thouf^t  and  %vhatever  the  degree  of  national  planning . . .  [sdenoe  must  bel 

'''^Siaieiiient  by  Doctor  Conpttm . .  .June  to.  1935"  (note  5*),  dtedadiowe.  See  also  the 

"Explanatory  Note"  accompanying  the  rcpnxiuction  of  the  "Natkmal  Prognun"  in  the 
Board's  second  annual  report  (sab.  Rrport.  1934-1935.  p.  75). 

'Jeweu  10  Compcon,  March  11,  1935;  Bowman  to  Jewett.  March  so.  1955  (nas 
Aidiivct:  SAB  Series:  Mukocgu:  Natioaal  Hesouices  Conmunee:  nas  RepicMniaiivcs). 
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always  free  to  rep>ort  and  interpret  the  farts  ...  as  fit  finds]  tht*ni  and  not  as 
the  government  of  the  day  may  wish  to  have  them  reported  or  interpreted.** 

The  sense  of  frustration  thai  ( haracierized  the  Depression  years  in 
the  Academy  and  in  the  nation  had  strongly  affected  Campbell.  The 
same  elements  of  haste  and  improvisation  that  prompted  so  much  of 
New  Deal  legislation,  he  felt,  had  established  the  Science  Advisory 
Board  in  the  Research  Council  instead  of  the  Academy,  and  he  had 
been  helpless  to  undo  it  It  seemed  to  him  that  both  the  natkm  and  the 
Academy  had  become  sidetracked,  and,  as  the  breach  between 
Cimipbell  and  the  Research  Ckmndl  widened,  his  health  began  to 
suffer.**  Returning  to  his  home  in  California  as  his  term  as  Prnident 
ended  in  June  i9S5»  Campbell  found  it  too  much  of  a  burden,  and  he 
and  his  wife  moved  to  an  apartment  in  San  Frandsco.  By  nature  he 
was  unable  to  rest  or  relax  even  in  retirement,  and  when,  as  time 
passed,  he  found  his  remaining  eyesight  failing  and  grew  fearful  that 
his  seeming  impairment  of  reason  might  not  be  age  but  the  onset  of 
aphasia,  he  fell  into  despair.  He  took,  his  own  life  on  June  14,  1938. 


FRANK  RATTRAY  LILLIE  (1955-I959) 


The  offices  of  both  the  presidency  of  the  Academy  and  the  chairman- 
ship of  the  Research  Council  became  vacant  in  July  1935,  and, 
mindful  of  the  friction  between  Campbell  and  Bowman  engendered 
by  the  Science  Advisory  Board,  the  nominadng  committees  of  both 
otganizations  agreed  to  merge  the  two  offices.  At  the  annual  meedng 
in  April  1935,  Frank  R.  Lillie,  a  member  of  the  Academy  for  two 
decades  and  a  member  of  the  Science  Advisory  Board  since  1934.  was 
elected  President  of  the  Academy.  The  same  month  the  Executive 
Board  of  the  Research  Coun(  i1  appointed  him  to  the  chairmanship,  a 
salaried  post  he  held  for  a  year.®'' 
Lillie  was  born  on  June  27,  1870,  in  Toronto,  Onurio,  where  his 

^  MM,  Report,  1934-1933.  pp.  15-16. 

** See  Milliluui  10  Jcwctt,  July  is.  1 946  (nas  Ardiivct:  Jewen  file  50.7 1). 

**  NAS  Arehives:  01c:  nas:  Ck>minittee  on  Norainatioiu;  tx  Bd:  Nominaiiiig  Comniciee; 

E.  B.  Wilson  to  R.  G.  Harrison,  December  ao,  1934.  and  March  v8,  1935;  Wilson  to 
Lillie.  July  8.  1935;  Lillie  to  Harrison.  March  15,  1995;  WiUon  lo  Campbell,  July  31, 
'934  (^^^  Archives:  E.  B.  Wilson  Papers). 
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Frank  Rattray  Liltie,  President 
of  the  Academy.  1935-1939; 
Chairman  of  the  National  Re- 
search Council.  1935-1936 
(From  the  archives  of  the 
Academy). 


Scottish  and  English  forebears  had  settled,  some  coming  from  their 
homes  in  the  British  Isles,  others  as  Loyalists  from  Massachusetts  at 
the  time  of  the  American  Revolution.  Lillie  found  his  lifework  in 
zoology  while  a  student  at  the  University  of  Toronto.  At  the  sugges- 
tion of  his  faculty  adviser,  he  attended  the  course  in  embryology  at  the 
litde-known  Marine  Biological  Laboratory  at  Woods  Hole,  Mas- 
sachusetts, and  was  persuaded  by  its  director,  Charles  O.  Whitman,  to 
pursue  graduate  study  under  him  at  Clark  University.  Lillie  returned 
to  Woods  Hole  every  summer  for  the  next  fifty-five  years,  from  1891 
to  1946. 

In  1892,  he  left  Clark  University  with  Whitman  for  the  new  Univer- 
sity of  Chicago.  There  President  William  Rainey  Harper  was 
assembling,  at  princely  salaries,  a  faculty  that  was  to  include  A.  A. 
Michelson,  Robert  A.  Millikan,  Samuel  W.  Stratton,  Thorstein  B. 
Veblen,  and  football  coach  Amos  Alonzo  Stagg.  Lillie  received  his 
doctorate  in  zoology  two  years  later.**  After  serving  academic  appren- 
ticeships elsewhere,  he  returned  to  Chicago  in  1900  as  Assistant 

**  Harper  recruited  almost  half  of  Clark's  faculty  for  Chicago,  including  its  entire 
department  of  zoology  (E.  C.  Conklin,  in  The  Biological  BulUtin  [Woods  Hole]  95:159- 


Cc  lal 


The  New  DmI  and  thg  Science  Advisory  Board  i  37^ 

Professor  of  Embryology.  He  remained  there  the  rest  of  his  academic 
career,  becoming  full  professor  at  the  age  of  thirty-six  and  in  1910, 
upon  the  death  iiVi^iiaoan^  Ghatnnan  the  Departmeiit  of  Zoology 
and  Director  of  the  Woods  Hole  laboratory.  In  1951  he  organized  a 
new  division  of  biological  sdenoes  at  Chicago  and  served  as  its  dean 
until  his  retirement,  in  1935. 

It  was  at  Woods  Hole  that  Lillie*s  absorbing  interest  in  embryology 
led  him  in  1 901  to  his  discovery  of  the  degree  of  independence  in  the 
events  of  cell  differentiation  and  growth,  observed  in  his  studies  of 
the  eggs  and  larvae  of  the  tubiculous  polychaete  annelid.*'  That 
research  and  his  continuing  inquiry  into  the  mechanism  of  egg 
fertilization  resulted  in  his  election  to  the  Academy  in  1915.  Probably 
his  most  significant  discovery,  however,  was  made  two  years  later 
when,  questioning  the  accepted  chromosome  theory  of  sex  determi- 
nation, he  demonstrated  in  cattle  embryos  the  important  role  of  the 
little-known  sex  hormones  in  the  embryonic  differentiation  of  sex 
characteristics."  When  the  Research  Council,  ahead  of  the  times  in 
the  year  1921,  appointed  a  Committee  for  Research  in  Problems  of 
Sex  (see  Chapter  9,  p.  263),  Lillie  was  made  a  member  and 
served  actively  on  the  committee  for  sixteen  years. 

The  summer  research  in  marine  loology  at  Woods  Hole  led  to  a 
growing  interest  in  the  ocean  itself  and  die  developing  science  of 
oceanography.  In  1927,  after  two  years  of  preparation,  Lillie  per- 
suaded Acadiemy  President  Michelson  to  appoint  a  Committee  on 
Oceanography  to  explore  the  status  of  that  science  in  this  country  and 
the  research  being  pursued  abroad.  The  reports  of  the  committee,  of 
which  Lillie  was  Chairman,  resulted  in  1930  in  the  establishment  of 
the  Woods  Hole  Oceanographic  Institution,  over  which  he  presided 
for  eleven  years. 

Lillie  was  in  his  sixty-fifth  year  and  about  to  retire  from  his 
university  post  when  he  was  called  to  the  dual  position  at  the 
Academy.  Chosen  sf)ecifically  to  ease  the  tensions  between  the 
Academy  and  the  Research  Council,  he  brought  to  the  task  notable 
talents,  a  soft-spoken  and  undramatic  manner,  and  a  rare  faculty  for 
administering  without  seeming  to  do  so.**  A  year  later,  having  re- 
stored amicable  relations  between  the  two  bodies,  he  was  able  to 

160  (October  1948)].  Geonge  EUery  Hale  was  aim  called  to  Chkago,  as  Profienof'  of 

Astrophysics,  in  1897. 

Benjamin  WUkr.  nas.  BwgraphtccU  Memotrs  iO:208-2iO  (1957). 
»yma,  iWL,  aiS-aig;  "Biographical  McflMm,"  American  PhiloMplucal  Society. 
Ymbtok  1947  (1948).  pp.  a67-i68. 
«  Waier,  TWBMgiMlMMi  95:152  (October  1948). 
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relinquisli  the  chairmanship  of  the  Research  Coundl  to  Ludvig  Hek- 
toen,  Professor  Emeritiu  of  Fadidogy  at  Chicago's  Ruth  Medical 
College  and  long  an  acdve  member  in  Research  Coundl  afFain.  As 
Lillie  said,  **It  was  not  good  policy  to  continue  to  subordinate  the 
CouncO  so  much  to  the  Academy;  a  single  year  was  sufficient  to 
restore  the  consdtudonal  relations  whidi  had  become  sericMisly 
strained  previously.*^ 


ExffiraHon  of  the  Science  Advisory  Board 

The  April  1935  meeting  of  the  Academy,  which  elected  Frank  R. 
Lillie  President,  also  resolved  the  organizational  impasse  between  the 
Academy  and  the  Science  Advisory  Board.  Merriam,  aware  that  the 
Board  was  due  to  expire  that  July,  proposed  that  the  Academy's 
long-standing  Committee  on  Government  Relations  be  reorganized  to 
assume  the  Board's  functions.  A  committee  of  Campbell,  Day,  Mer- 
riam, Compton,  and  Wright  was  appointed  immediately  to  consider 
Merriam*s  proposal  Their  report,  as  amended  by  the  Executive 
Committee  of  the  Academy  Council  in  May,  called  for  a  broadly 
representative  group  headed  by  a  small  Executive  Committee  under 
the  President  of  the  Academy.'* 

In  order  to  allow  time  for  an  orderly  transition.  President  Roosevelt 
was  asked  to  issue  an  Executive  Order  extending  the  life  of  the  Board 
until  December  i In  a  letter  to  Lillie  on  July  15.  Roosevelt  agreed  to 
do  so  and,  referring  to  the  advisory  activities  of  the  Academy,  the 
Board,  and  the  Research  Council,  asked  that  the  Academy  'provide 
some  single  apjcncy,  board  or  committee  which  can  carry  on  the  work 
of  the  Science  Advisory  Board  and  related  activities"  after  the  Board's 
expiration.  Upon  activation  of  such  an  ageiu  y,  he  would  "request  the 
Government  departments  and  scientific  bureaus  to  utilize  and  coop- 
erate with  that  agency.  "" 

"Ross  G.  Hairiion,  in  Tkl  Bioiogical  ButUtm  95:156  (October  1948),  Lillie.  autobio- 
graphical memorandum,  qiiotefl  bv  Willier  in  has,  Bw^nphtral  Memoirs  50:222  (1957): 
E.  B.  Wilson  lo  W.  W.  Campbell.  April  16.  1936  (nas  Archives:  E.  B.  Wilson  Papers). 
*»  NAS.  Antmd  Report  Jor  1934-35,  pp.  27-30:  nas  Archives:  sab  Series:  oua:  nas: 
Commitlee  on  Government  Relations:  Reorganization:  1935. 

••Compton.  "Memorandum  of  Conversation  with  Charles  \V   Flliot.  ad.  National 
Resources  Q>mniittee.'"  June  22.  1 935;  I.illie  to  Compton,  two  letters  dated  July  6,  1935 
(nas  Archives:  sab  Series:  ex  Bd:  sab:  Continuation  of  Board  to  December). 
**  Roosevelt  to  Lillie.  July  11^  1935;  Executive  Order  7100.  July  15, 1995  (has  Archives. 
•UriL).  reprinted  here  as  Appendix  I). 
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t  TNB  WHITK  HOUSC 

I  WASHINGTON 

July  IS,  193$. 


 ;  I.  ZtUttt, 

fMiid«Dt,  latloaal  Icada^jr  of  ScisneM, 

OoHtltBUoa  lv«BM  A  21at  8tr««t,  I.  f . , 
Bw  0* 


Za  aeMrdaDC*  with  rtoo— adatlOM  trm  TOtt 
Ibeter  brl  f «  Oo^ptea  of  th*  Sel«Be«  Idritozr  Board,  X  m 

M  fttMOftiT*  OMar  vctndlac  tha  8oi«Bca  Aftrlaoxjr 
losrA  «o  Btei^Mf  1,  1936,  la  ordMr  that  tha 
mor  eaa  b«  oarrlad  on  Txntll  aoro  pozaaaoat 
aado  bar  tho  latloaal  AaartMy  of  SdncM. 


The  latloaal  icadesgr  of  SdeooM  aadtf  th«  prorlilona 
of  Ita  Ccn^Malonal  charter  1«  reqolrod  *ah«Mnr«r  called 
'opon  by         lepartaant  of  the  OoTeroment  to  Inreetlfate, 
«aaaia«|  «^«rtMat  nd  r^yort^goajay^w^ act 

pexsaneatljr  orgmlced  eeataeta  with  tha  eclentlfic  nd 
technical  bodies  of  the  ooaatzar.    DorlBC  the  past  two  j 
It        baen  liq>laBented  by  the  Sdaoiea  Idrlaorj  Board, 
thioo^  idaeb  ito  awiiTt  haxra  baeoaa  aw*  iataBaivaly  aa- 

•««lMa  or  tha 


la  ordar  to  saeore  the  caoit  affactlre  aclcntlfle  adrleozx 
aanlea,  Wtad  ea  tta  a^ariaoca  of  thaaa  throa  acnelaa.  X 
bMMiy  MfMst  Ika  imemm  to  VOTviia  aoaa  aiai^  fiy, 

or  oooalttee  ahldh  oaa  eariy  on  tha  voak      tha  telMM 
MvlaoXT  Board  aad  related  aetlTltlee  of  tar  Bae«*or  1,  1936. 


V^ea  vaoalyt  of  word  froa  tba  Aoaday  m  to  tha  ooHnittaa 


fom  this  sarrlee,  Z  shall  bi-  ^dA  to  rf^quMt  t^e  OoTameat 
seiaatiflo  boreaoa  to  atiiiie  and  oooparata 


President  Roosevelt's  letter  to  Frank  R.  Lillie.  extending  the  life  of  the  Sdenoe  AdviKMy 
Board  to  December  i,  1935  (From  the  archives  of  the  Academy). 
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Compton  agreed  to  the  transfer  of  the  Board's  functions  to  the 
Academy  as  a  "compromise  .  .  .  because  it  seemed  the  only  way  open 
to  save  the  Advisory  Service"  in  the  face  of  "influential  members  of  | 
the  Academy  who  otherwise  would  have  remained  critical  and  i 
obstructive."  However,  he  considered  the  loss  of  Presidential  ap- 
pointments under  the  compromise  "a  definite  sacrifice."  The  prestige 
of  Presidential  appointments  had  been  critical  to  the  success  of 
negotiations  of  Board  members  with  the  federal  bureauaacy;  with- 
out this  preitige  the  new  Academy  agency  would  find  its  work  "a 
continyal  up-hill  struggle.*^  The  danger  that  appointments  would  he 
made  on  narrow  political  grounds  had  heen  avoided,  he  belkved,  by 
the  requirement  in  his  March  1935  "National  Program**  that  the 
appointees  be  nominated  by  the  Council  of  the  Academy.^ 

lillie  remained  unconvinced.  His  observations  in  Washington  had 
been  that  the  "feeling  both  in  Government  circles  and  also  in  the 
Academy  [was]  that  the  special  urgency  that  promoted  the  appoint- 
ment of  the  Science  Advisory  Board  and  many  of  its  undertakings" 
was  passing.  The  time  had  come  to  adopt  "more  routine  forms  of 
procedure.  ...  I  am  unable  to  see,  apart  from  considerations  of 
human  frailty,  why  we  cannot  set  up  as  effective  an  organization  as  we 
have  hitherto  had  in  the  Science  Advisory  Board."** 

Nor  would  Lillie  agree  to  the  importance  of  retaining  the  Board's 
name  under  the  new  structure,  a  measure  Compton  felt  necessary  to 
maintain  the  good  wiU  of  government  officials  accustomed  to  dealing 
with  the  Board.  Lillie  wrote  Compton  early  in  November  that  rcteii- 

**  Comploo  to  Lillie,  two  knen  dated  Ocuober  7. 1995;  Gomploii  to  Geocfe  E.  Hde, 
November  4. 1955  (MAS  Archives:  SAB  Series:  CX  Bd:  sab:  Report:  Second:  Comments  ie 
Criticisms).  See  also  nas  Archives:  sab  Series:  tx  Bd:  SAB:  Tcrminaiion;  1935. 
**SAB.  1934-1933,  pp.  79,  81. 

**  lillie  10  Gompion,t«ra  letters  dated  July  6, 1935  (died  in  note  7*);  lillie  to  Compton, 
September  11,  1995,  and  October  9,  1995  (nab  Ardiivcs:  bab  Series:  n  Bd:  bab: 

Report:  Second:  Comments  8c  Criticisms). 

At  that  stage  of  the  Depression  and  of  dwindling  income,  the  Research  Council  was 
under  an  even  greater  pressure  than  the  approaching  demise  of  the  Science  Advisory 
Boanl— 40  obtain  a  "oentnl  purposes  fund**  for  the  survival  of  its  own  ftmctionB, 
CspedaDjr  for  the  support  of  fellowships,  of  conferences  and  of  special  studies  and 
committees  organized  by  the  Council,  of  the  general  administrative  budget  of  the 
Council,  and  for  certain  international  scientific  projects.  In  October  1935,  with  the  end 
of  die  Board  near,  Wnak  iMt  as  Academy  President  and  Chairman  of  the  Research 
Coundl  sought  and  obtained  a  series  of  special  grants  from  the  Rockefeller  Foundation 
and  Carnegie  Corporation  as  the  "central  purposes  fund  .  .  .  tiding  the  Council  over  a 
period  of  reduced  income"  [Warren  Weaver,  R<K  kefellcr  Foundation,  to  Lillie.  January 
22,  1936  (nas  Archives:  finance:  Funds:  Grants:  Rockeieller  Foundation);  nas,  Annmi 
Report  for  IW'36,  pp.  40-41,  99-100;  1936-37,  p.  97]. 
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tion  of  the  name  would  "arouse  all  the  old  antagonism"  within  the 
Academy.  Instead,  the  Board  should  be  satisfied  that  the  F.xecutive 
Committee  of  the  reorganized  Committee  on  Government  Relations 
was  dominated  by  former  members  of  the  Board  (six  of  the  seven 
members).^'  Later  that  month,  however,  Compton  obtained  a  major- 
ity vole  in  the  Goundl  of  the  Academy  to  rename  the  committee  the 
Govenunent  Relationt  and  Sdenoe  Advisory  Committee.** 

Over  the  next  several  years,  the  Government  Rebtions  and  Sdenoe 
Advisory  Conmiittee  continued  the  Sdence  Advisory  Board's  studies 
on  dirif^bk  construction,  naval  signaling,  BudogM  Abstraels,  the  Na- 
tional Bureau  of  Standards,  the  Weather  Bureau,  the  War  and  Navy 
Departments,  and  the  patent  system.  Other  requests  arrived  as  well, 
among  them  those  on  soil  conservation  and  the  toxicity  of  food 
addidves  and  agricultural  sprays  (Department  of  Agriculture),  on 
metallurgical  research  and  physical  variations  in  the  American  popu- 
ladon  (Nadonal  Resources  Committee),  and  on  cancer  research  (Sen- 
ate Commerce  Committee).'* 

The  committee  did  not  have  the  role  of  scientific  watchdog  and 
policymaker  that  some  in  the  Academy  had  hoped  for.  On  being 
informed  of  the  committee's  organization,  in  December  1935 
Roosevelt  had  sent  his  promised  letter  to  all  scientific  agencies  in  the 
government  arnioundng  the  committee's  assumption  of  the  functions 
of  the  Sdenoe  Advisory  Board  and  its  continuing  availability.  But, 
while  the  letter  stated  that  the  Academy  committee  would  accept 
requests  for  advice  on  matters  of  "sdentific  research,**  it  went  on  to 
indicate  that  the  Sdence  Committee  of  the  National  Resources  Com- 
mittee would  be  available  "for  the  consideration  of  the  broader  long 
dme  sdentiiic  problems  of  natural  and  human  resources.'**"  The  New 
Deal,  apparently,  would  remain  in  the  hands  of  the  "planners.** 

*'IJffie  to  Compiim,  November  5.  1935  (nas  Aidiivet:  sab  Seriea:  n  Bd:  sab: 
Tcnmiiatton). 

The  Executive  Committee  members  were  C.  K.  I.eith  of  ihe  University  of  Wisconsin 
and  former  Board  members  LUlie.  Bowman,  Compton,  Day,  Jewett,  and  Millikan  (nas, 
AmmdRgportfor  p.  6). 

*  "Minutes  of  the  Council,**  November  30,  1935.  pp.  107-109. 

This  spe<ial  meeting  of  the  Council,  specifically  called  to  consider  the  name  of  the 
commiuee,  was  convened  under  a  provision  of  the  Academy's  Constitution  allowing 
any  two  memben  of  the  Council  to  request  a  meeting  ("Minuiet  of  the  CouncU," 
November  90. 1995,  p.  109). 

NAS,  Annual  Report  far  1933  ?6.  pp.  84-15;  1936-37,  p.  la  «tMf. 

Rfx)sevclt  to  I.illie.  December  26.  1935.  enclosing  "Memorandum  to  the  Scientific 
Agencies  of  the  Federal  Government,"  December  s6,  1935  (nas  Archives:  sab  Scries: 
one:  has:  Govemment  Rriaiiom  and  Sdence  Adviwry  Committee:  Beginning  of 
Pixigiami  Announcement). 
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The  Academy  felt  itself  completely  cut  off  from  matters  of  gov- 
ernment policy.  Jewett,  "humiliated/'*'  considered  it 

hardly  worth  my  while  to  dcvoie  time  to  the  detaib  of  research  probleros  of 
the  government  dqiartments.  I  say  thb  because  of  a  feeling  that  if  my 
traning.  experience  and  judgment  are  of  any  value  to  the  scientific  depart- 
ments of  the  Government  that  value  lies  rather  in  the  field  of  matters  of 
scientific  policies  which  may  or  may  not  embrace  research,  than  in  the 
narrower  field  of  research  alone." 

On  January  20,  1936,  following  a  meeting  of  the  Executive  Com- 
mittee of  the  Government  Rebtioiis  and  Sdence  Advisory  Commit- 
tee, Liliie  wrote  Delano  at  the  Nadonal  Resources  Committee  that  it 
was  the  Academy's  understanding  that  **the  wording  of  the  Presi- 
dent's memorandum ...  is  not  intended  to  restrict  in  any  sense  the 
meaning  of  the  Congressional  Charter  of  the  Academy,  nor  of  Presi- 
dent Wilson's  Executive  Order  .  .  .  perj>etuating  the  National  Re- 
search Coimcil. . .  Three  months  later  no  reply  had  been  re- 
ceived."* 

As  the  war  approached,  requests  to  the  Academy  began  "coming 
thick  and  fast."  Jewett,  who  succeeded  Liliie  as  President  in  1939,  saw 
tlie  need  iur 

a  more  efficient  and  less  cumbersome  setup  for  the  Academy  and  Council 

than  the  one  we  now  have,  and  one  which  will  be  less  confusing  to  the 
Departments  of  Government.  It  would  seem  to  me  that  we  ought  to  be  able  to 
do  this  in  time  to  present  the  matter  to  the  Academy  or  its  Council  at  the  time 
of  the  fall  meeting,  and  if  possible  secure  their  approval. 

I  am  fiun  to  confess  that  I  fed  rather  lost  and  helpless  in  the  present 
complexities  of  the  setup— pnMily  because  I  have  been  dumped  into  it  at  a 
time  when  there  are  a  nundier  of  matters  requirii^  immediate  urgent 

**  **Meeting  of  January  19.  1 936.  Govcmiiiciit  Rehtions  and  Sdence  Advisory  Commit- 

tce  [Executive  Committee]."  p.  4  (nas  Archives:  sab  Series:  orc:  nas:  Govemment 

Relations  and  Science  Advi«iry  Committee:  Executive  Committee:  Meetings). 

Marked  "Very  Confidential"  by  Liliie.  this  transcript  records  the  efforts  of  the 
Executive  Committee  to  understand  the  genesis  of  the  President's  memorandum  and  to 
devise  mraiH  to  draunvenc  its  wording. 

**  Jewett  to  Liliie,  January  8.  1936  (nas  Archives:  sab  Series:  oao:  has:  Covernmem 

Relations  and  Science  Advisorv  Committee:  Beginning  of  Prognm:  Announcement). 
**  LiUic  to  Delano.  January  20,  1936  (nas  Archives.  UntL). 

**  Minuies,  Govenunem  Relations  and  Sdence  Advisory  Coaunittee.  April  s6.  1936, 
Appendix  1,  pp.  4-5  (has  Aiddves:  sab  Series:  one:  has:  Gowenuaenl  Rdaiions  and 

Science  Advisory  Committee:  Meetings). 

Lillie's  report  on  the  situation  a  year  later  is  f^iveti  as  Appendix  N  of  UlC  minutes  of 
die  committee's  m^eeung  on  April  85,  1937  (nas  Archives,  tbui.). 
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attention.  But  if  the  Academy  wifl  approve  I  should  think  it  would  be 
relatively  simple  to  set  up  a  mechanism  for  the  speedy  and  efficient  handling 
of  these  urgent  preparedness  problems." 

By  that  time,  all  hope  for  a  broader  role  for  the  Government 
Relations  Committee  had  gone.  At  the  Academy's  autumn  meeting  in 
October  1939,  Jewell  announced  its  dissolution.  "When  Government 
requests  are  received  in  the  future  they  will  be  referred  to  specially 
appointed  committees.  This  was  the  practice  followed  before  tfie 
establishment  of  the  dissolved  committee.**** 

The  Science  Advisory  Board,  quite  apart  from  the  tensions  under 
which  it  operated  during  its  short  life,  was  ill-starred  from  its  incep- 
don.  The  Depression  that  prompted  it  seemed  for  a  dme  as  great  a 
national  cadamity  as  the  world  war  that  had  brought  the  National 
Research  Council  into  being.  But  the  eariy  dan  of  the  Administiation, 
in  dealing  with  the  Depression,  was  not  sustained.  Increasingly,  the 
government  assault  on  unemployment  and  the  wayward  economy 
became  a  highly  personal  and  politically  oriented  experiment  and 
ceased  to  command  overall  national  cooperation. 

The  Board,  in  the  role  of  Academy  spokesman  for  the  natural 
sciences,  was  suspect  from  the  start.  At  its  first  meeting  Isaiah  Bow- 
man had  "emphasized  the  criticism  leveled  at  science  as  one  of  the 
alleged  contributors  to  the  present  instability  of  society."  "The  early 
depression  hysteria,"  wrote  Complon,  **.  .  .  looking  for  a  scap>egoal, 
sought  to  place  on  'technology'  the  blame  for  the  crash."  Efficiency 
experts  in  industry  had  found  "in  the  products  of  science,  ways  of 
lowering  labor  costs  of  produdkm,  and  so . . .  science  [was  viewed]  as 
a  menace.**"  The  Board  had  hoped  to  refute  that  criticism. 

"Jewett  to  Arthur  L.  Day.  September  18,  1939  (nas  Archives:  sab  Scries:  oac:  NAS: 
Government  Relations  and  Science  Advisory  Commiuee:  General). 

In  oontnst  to  die  uwneiiis  for  orgaiumional  prerogativci  teen  during  the  yean  of 
the  Sdence  Advisory  Board,  the  war  years  saw  a  relaxed  pragmatism  in  the  fclMinw 
between  the  Acidemv  and  the  Research  Council,  most  often  reflected  in  Joint  OOOUIlil- 
tees  (nas.  Annuai  Report  for  1939-40.  p.  7:  1940^1,  p.  40). 

Brockeu  lojeweu,  October  s,  1939  (nas  Archives;  sab  Series:  OKC:  mas:  Govcmnent 
Rdadons  and  Sdencse  Advimry  Conunitiee:  End  of  Firognun);  mas,  Anmul  lUptH/mr 

The  previous  year,  the  long-dormant  Division  of  Federal  Relations  in  the  Research 
Council  had  been  disbanded  by  transferring  iu  members  to  the  disciplinary  divisions  of 
interest  to  diem. 

*>  "Minutes  of  die  Fint  Meeting  of  the  Sdence  Advisory  Board,"  Augutt  ai.  igss> 

mimeographed  draft  of  "A  National  Program  .  . .  ."  Februan  21 ,  1935.  Appendix  D. 
p.  I  (nas  Archives:  sab  Series:  fx  Bd:  sab:  National  Program  for  Putting  Sdence  to 
Work  for  National  Welfare:  Report  to  U.S.  President:  Dralis). 
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When  ifidiiatry  failed  to  respond  to  the  succession  of  federal 
emergency  measures  and  unemployment  condnued  to  soar,  critidsm 
of  the  rok  of  sdenoe  in  the  nation  rose,  too.  It  should  be  put  undera 
moratorium,  some  said,  *in  order  that  there  may  be  time  to  discover, 
not  new  things,  but  the  meaning  of  things  already  discovered.*^ 
Almost  alone  in  the  Administration,  Henry  Wallace  denied  "that 
science  should  take  a  holiday.  Science  has  turned  scarcity  into  plenty. 
Merely  because  it  has  served  us  well  is  no  reason  why  we  should 
charge  science  with  the  responsibility  of  our  failure  to  apportion 
production  to  need  and  to  distribute  the  fruits  of  plenty  equitably." 
Nevertheless,  he  agreed  with  those  asserting  that  the  physicists, 
chemists,  and  engineers  had  "turned  loose  upon  the  world  new 
productive  power  without  regard  to  the  s(xial  implications."  Science 
had  not,  nor  could  it,  provide  "the  means  of  plenty  until  it  has  solved 
the  economic  and  social  as  well  as  the  technical  difficulties  involved.** 
Or  until,  through  social  science,  there  was  a  'lietter  controlled  use  of 
science  and  engineering."** 

Although  the  Sdenoe  Advisory  Board  had  maintained  liaison  with 
the  Social  Science  Research  Councfl  and  the  Academy  had  provided 
members  for  the  National  Planning  Board,  there  had  been  no  true 
rapprochement.  And,  despite  its  early  optimism,  the  Advisory  Board 
came  to  admit  the  defeat  of  its  promise.  Because  of  the  failure  of  its 
efforts  to  lend  scientific  assbtance  to  any  of  the  federal  emergency 
programs,  to  raise  the  estate  of  science  in  the  federal  establishment,  or 
to  institute  a  national  program  for  economic  recovery,  the  relations  of 
the  Academy  with  the  federal  government  and  the  cause  of  science 
suffered  a  setback. 

The  Public  Works  Administration,  Work  Projects  Administration, 
and  other  relief  agencies  were  giving  work  to  20,000,000  persons;  and 
federal  employees,  numbering  588,000  when  the  Depression  began, 
headed  toward  the  total  of  1,370.000  reached  in  1941.  But  across  the 
nation  almost  10,000,000  remained  unemployed. 

Industry  began  moving  again,  but  cautioiisly.  While  scientists  in 
and  outside  the  government  continued  to  insist  that  new  discoveries, 

"  L.  Ifagnider  tamo,  "Ploughing  Under  the  Sdenoe  Crop,"  Sdrnw  81 :46  (Januarx 
(December  14.  19S4). 

••  Wallace,  "The  Social  Advantages  and  Disadvantages  of  the  Engineering-Scientific 
Approach  to  Civilization,"  Sd«fiM  79:1-5  (January  15,  1954);  Wallace,  "The  Scientist  in 
an  UMdentific  Sodety,**  Scinrti^  Awmiam  150-131 :285-287  Qm  ig|4).  and  replies 
by  Merriam  and  odien.  itUL  (August  ig^),  pp.  77-79»  107;  Dupree,  Sekmt  m  fW 
FtdtnUGautmrntnt,  p.  349. 
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inventions,  and  enterprises  were  needed  to  prime  the  economy  and 
stimulate  industry  and  consumer  buying,  the  economists  and  social 
scientists  of  the  Administration  saw  more  planning  as  the  answer. 
Scientists  and  planners  came  together  briefly  in  December  1938  when 
Delano's  National  Resources  Conmiittee,*®  studying  the  research  re- 
sources available  to  the  federal  government,  requested  the  coopera- 
tion of  the  National  Research  Council  in  the  preparation  of  a  report 
on  the  reseaich  resourcef  of  industrial  laboratories.*' 

The  Academy  hesitated.  Akhough  the  menace  of  war  was  rising  in 
Europe,  Frank  Jewett  said  that  in  the  absence  of  a  real  emergency,  the 
project  seemed  **of  doubtful  expediency . . .  due  pardy  to  uncertainty 
as  to  how  the  material,  once  gathered,  would  be  used.**  Industry 
proved  even  more  reluctant  to  participate,  fearing  "another  fishing 
expedition  for  the  purpose  of  ham-stringing  private  enterprise.**** 

The  National  Resources  Committee  assured  the  Research  Council 
that  it  would  have  complete  charge  of  the  report.  The  Council's  study 
of  industrial  research,  the  second  of  three  volumes  comprising 
Research — A  National  Resource,  appeared  in  1941.  Ii  was  preceded  by  a 
volume  on  the  relation  of  the  federal  government  to  research,  pre- 
pared in  1938  by  the  Science  Committee  of  the  National  Resources 
Committee  under  the  direction  of  Charles  H.  Judd,  Professor  of 
Psychology  at  Chicago,  and  was  followed  by  a  final  study  on  business 
research,  prepared  by  the  Social  Science  Research  Councfl. 

Congress  had  already  been  convinced  of  the  need  to  replenish  the 
stock  of  science  and  technology  as  the  source  of  new  industries  and  as 
insurance  in  the  event  of  war.  Between  1957  and  1941  a  number  of 
bills  were  proposed  in  the  House  and  Senate  that  were  designed  lo 
support  programs  of  basic  research  in  physics,  chemistry,  metallurgy, 
and  engineering.  In  several  of  the  bills,  the  research  was  to  be  carried 
out  by  nonprofit  research  institutions,  in  cooperadon  with  federal 
agencies,  through  grants  administered  by  the  National  Research 
Council.  Most  promising  was  the  Lea  Bill  (H.R.  3652)  proposed  in 
1939,  which  called  for  almost  $60  million  to  be  expended  over  sev- 
eral years,  75  percent  of  that  sum  going  to  research  in  the  natural 

••See  Clinton  H.  Merriam,  "The  National  Resources  Planning  Board:  .\  Chapter  in 
American  Planning  Experience,"  Ike  American  FoUluai  Sctmce  Review  itf:lU75-1088 

(Deoember  1944)- 

"  Delano  to  Ross  Harriion,  Chairman,  nrc.  December  8.  193R  (nas  Archive*:  ix  Bd: 

Committee  on  Survey  of  Research  in  Industry:  Beginning  of  Program). 
"Jewett  to  C.  M.  A.  .Stciti.  lune  16,  1939  (nas  Archives,  tbid.);  Frederick  W.  Willard  lo 
Jewell.  November  s  1 ,  1939  (nas  Archives:  ex  Bd:  Committee  on  Survey  of  Research  in 
Indttitiy:  GcnenI);  Duprae.  Sdmu  in  At  Ftdtni  Coatnmmt,  pp.  358-360. 
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sciences  and  engineering.  But  by  June  1 94 1 ,  as  the  debate  on  the  biUs 

continued,  all  chances  of  their  enactment  ended.*' 

The  onus  on  science  did  not  lift,  however,  nor  did  the  Depression, 
until  World  War  II  absorbed  the  mass  of  idle  manpower  and  gal- 
vanized the  nation  once  again  into  concerted  action. 


"See  Carroll  W.  Pursell.  Jr.,  "A  Preface  to  Government  Support  of  Research  and 
Development:  Research  Legislation  and  the  National  Bureau  ui  Standards,  1935-4 it" 
MMk|y«M(Ctttev»  9:19»-160  (Apnl  1968). 
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World  War  II  was  foreshadowed  in  the  Japanese  invasion  of  Man- 
churia in  1931,  Mussolini's  assault  on  Ethiopia  in  1935,  Italian  and 
German  interference  in  the  Spanish  Civil  War  (1936-1939),  and 
Hitler's  march  into  the  Rhineland  in  1936.  Then  Austria  and 
Czechoslovakia  tell  to  Hitler,  and  Albania  to  Mussolini.  Upon  the 
full-scale  German  invasion  of  Poland  on  September  1,  1939,  Britain 
and  France  declared  war  against  the  Third  Reich.  A  week  later 
President  Roosevelt  declared  a  state  of  limited  national  emergency. 

Frank  Jewett,  a  man  of  great  vigor  and  action,  elected  to  the 
presidency  of  the  Academy  in  1939,  was  soon  the  driving  force 
behind  the  Academy's  mobilization  for  the  war  effort.  Possessed  of  a 
keen  intellect,  wide  Interests,  and  an  amazing  talent  for  friendship,  he 
could  be,  when  the  occasion  called  for  it,  outspoken  and  colorful  in  hit 
speech  and  correspondence;  and,  happily  for  history,  he  kept  meticu- 
lous records. 

388 
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Frank  Baldwin  Jewett,  Presi- 
dent of  the  Academy.  1939- 
'947  (I^rom  the  archives  of  the 
Academy). 


As  a  member  of  the  Science  Advisory  Board  and  its  Executive 
Council,  he  had  tended  to  be  wary  of  the  partnership  of  science  and 
government.  Some  in  the  Academy  might  deplore  this  cautious  at- 
titude, but  none  denied  his  talent  for  getting  things  done. 

Like  presidents  before  him,  Jewett  would  have  many  occasions  to 
remind  the  membership  of  the  one  and  only  purpose  of  the  Academy, 
to  resfKjnd  to  any  department  of  the  government  "whenever  called 
upon."  Out  of  some  idiosyncrasy,  Jewett  invariably  wrote  and  quoted 
it  as  "whenever  requested,"  and  it  was  dutifully  printed  that  way  in 
Academy  publications.' 

Descended  from  New  England  ancestors  who  settled  in  Mas- 
sachusetts in  1632,  Frank  Jewett  was  born  on  September  5,  1879,  in 
Pasadena,  California,  a  community  at  that  time  of  some  twelve  houses. 
Paternal  relatives  had  earlier  purchased  a  large  section  of  the  sur- 
rounding country,  and  his  father  had  been  given  a  wild  tract  of 
twenty-five  acres  as  a  wedding  present. 

He  was  graduated  in  1898  with  an  A.B.  degree  from  nearby 
Throop  Institute,  which  later  became  the  California  Institute  of 

•  e.g.,  NAS.  Annual  Report  for  1944^5,  p.  1. 
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Technology.  An  adviser  persuaded  him  to  do  his  graduate  work  in 
physics  at  the  University  of  Chicago,  where  he  roomed  with  Oswald 
Veblen  and  was  for  a  time  Michelson*s  research  assistant.  After 
receiving  his  Ph.D.,  he  went  to  mit  in  1902  as  an  instructor  in  physics. 

His  career,  however,  was  not  to  be  in  physics,  but  in  engineerii^. 
After  two  years  at  Mrr,  he  heard  of  an  opening  in  the  American 
Telephone  and  Telegraph  Company  and  joined  it  as  a  transmission 
engineer.  His  life  and  calling  coincided  almost  exacdy  with  the  Grst 
seventy  years  of  the  telephone. 

Just  three  years  before  Jewett's  birth,  Alexander  Graham  Bell  had 
obtained  his  first  patent,  and  in  1877  formed  the  Bell  Telephone 
Company.  Entering  the  young  industry  when  he  was  twenty-five, 
Jewett  was  sent  first  to  the  company  offices  in  Boston,  where  he 
demonstrated  an  extraordinary  knack  for  seeing  the  solution  to 
problems  and  supervising  the  necessary  engineering  research.  He 
rose  rapidly  to  the  lop  of  its  engineering  department  and  from  there 
went  to  the  New  York  office.  By  1912,  he  was  an  acknowledged 
expert  on  long-distance  telephone  transmission  and  was  made  Assist- 
ant Chief  Engineer  of  the  Bell  System's  manufacturing  unit.  Western 
Electric.  He  went  on  to  become  Chief  Engineer  in  1916,  and  Vice- 
President  and  Director  in  1922. 

Shordy  after  the  Engineering  Department  of  Western  Electric 
became  the  Bell  Telephone  Laboratories,  Jewett  %vas  made  its  Presi- 
dent early  in  19S5  and  a  Vice-President  of  at&t,  in  charge  of  all 
research  and  development  in  the  Bell  System. 

He  was  elected  to  the  Academy  in  1918,  in  recognition  of  his 
achievements  in  communications  research  and  development  and  his 
services  to  the  Signal  Corps  and  Navy  in  World  War  I,  and  was 
active  in  its  affairs  from  that  time  on.  He  had  come  to  know  Vannevar 
Bush  in  1917  when  they  met  at  the  Navy  antisubmarine  laboratory  at 
New  London.  Connecticut.  Jewett  was  then  an  advisory  member  of 
the  Navy's  Special  Board  on  Submarine  Detection;  and  Bush,  with 
dcKtorates  in  engineering  from  both  Harvard  and  mit,  was  engaged 
in  research  at  the  laboratory." 

In  1923,  shordy  after  Jewett  became  Chairman  of  the  Research 
Council's  Division  of  Engineering,  he  brought  in  Bush  as  a  member, 
who  not  long  after  his  dectioii  to  the  Academy  in  1934  took  over  the 
division  chairmanship.  The  dose  association  was  ftiithered  by  their 

*  talk B.Jew«ti, ''Vannevar  Buai»->i943  Ediion  Meib^ 
(March  1944). 
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mcrnlK'rship  in  other  Academy-Research  Council  commiuees,  nota- 
bly the  ('ommillee  on  Scientific  Aids  to  Learning.* 

Jewett  therefore  knew  Bush  well  and  was  aware  of  his  conversations 
in  Cambridge  with  Karl  T.  Compton,  President  of  mit,  and  Harvard's 
President,  James  B.  Conant,  about  the  imminence  of  U.S.  involve- 
ment in  the  war.  And  he  knew  why  Bush  had  come  to  Washington. 
Drawn  into  their  ''discussions  of  a  suitable  mechanism  for  effective 
mobilization  of  the  scientific  and  technical  resources  of  the  country,** 
as  he  reported,  Jewett  became  one  of  the  four  **mobilizers."* 


The  PotentkdiHes  of  Nuclear  Fission 

On  January  16,  1939,  seven  months  before  the  German  attack  on 
Poland.  Niels  Bohr  had  arrived  from  Copenhagen  with  disquieting 
news  of  a  German  experiment.  At  a  conference  on  theoretical  physics 
held  at  the  Carnegie  Institution  of  Washington  ten  days  later,  he 
reported  the  receipt  of  a  telegram  f  rom  Denmark  from  Lise  Meitner 
and  Otto  Frisch,  refugee  scientists  from  the  Kaiser  Wilhelm  Institute 
for  Chemistry  in  Berlin,  saying  they  had  confirmed  the  experimental 
splitting  of  the  uranium  atom  recently  achieved  by  their  colleagues 
Otto  Hahn  and  Fritz  Strassmann  at  the  Institute.  The  Meitner-Frisch 
report  appeared  in  the  February  11,1 939,  issue  of  ATofurr  magazine  in 
Great  Britain  and  fvas  soon  verified  in  a  number  of  physics  labora- 
tories in  this  country.*  Continuing  research  pointed  strongly  to  the 
possibility  of  a  chain  reaction  in  uranium,  with  enormous  release  of 
energy,  and,  on  the  basis  of  information  from  Berlin,  the  strong 
likelihood  that  German  science  nvould  organize  a  massive  effort  to 
develop  it  into  a  weapon. 

Early  in  October  1939.  a  month  after  the  outbreak  of  war  in 
Euro|>e,  these  conclusions  were  laid  before  President  Roosevelt  in  a 
dossier  that  included  a  letter  of  August  2,  signed  by  Albert  Einstein, 

•On  that  committee,  see  nas.  Annual  Rrport  for  1937-38,  pp.  3a-33  ft  '■fq  :  nas 
Archives:  fx  Bd:  Com  on  Sc  Aids  to  Ix'arning:  Proposed:  1936;  Vannevar  Bush,/'i«c«s 

the  Actum  (New  York:  Williain  Morrow  &  Co.,  1970),  pp.  38-33,  37. 
«NAS.  Ammai  Report  for  1939^40,  p.  i;  A.  H.  Compioa.  Atmk  Qmuti  A  Pmtmai 
Atarraliiiiff  (New  York:  Oxford  University  Press.  1956),  p.  34. 

'  Lisc  Meitner  and  Otto  Frisch.  "Disintegration  of  Uranium  by  Neutrons:  A  New  Type 
of  Nuclear  Reaction,"  Nature  Hi:239-240  (February  11.  1939);  Friach,  "Physical 
Evidence  for  the  Oivtsioa  of  Heavy  Nuclei  under  Ncauon  Bombwdnent."  ikid.,  p.  876 
^ebniaiy  18,  igsg). 
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emphasizing  the  gravity  of  the  possibilities.*  By  then  almost  a 
liuiidied  aiiides  on  the  phenomenon  of  nuclear  fission  and  the 
theory  of  its  mechanisms  had  been  published  throughout  the  world. 
The  probability  of  a  chain  reaction  demanded  attention  at  the  execu- 
tiye  Irvd. 

In  the  absence  of  any  real  confidence  between  the  Admimttration 
and  the  scientific  community,  and  confronted  with  the  political  neoeS" 
sity  of  maintaining  stria  security  while  exploring  the  possibility  of 
harnessing  nuclear  fission,  the  Pkvsident  turned  to  scientists  in  the 

federal  government  He  appointed  an  Advisory  Committee  on 
Uranium  under  Lyman  J.  Briggs,  Director  of  the  National  Bureau  of 
Standards,  to  which  he  assigned  Army  and  Navy  ordnance  spedalistt 
Col.  Keith  F.  Adamson  and  Comdr.  Gilbert  C.  Hoover.  Other  mem- 
bers were  physicists  Fred  L.  Mohler  of  the  Bureau  and  Richard  B. 
Roberts  of  the  Carnegie  Institution  of  Washington.  Three  of  the  most 
knowledgeable  nuclear  physicists  in  this  country  were  consultants: 
Leo  Szilard,  Eugene  P.  Wigner,  and  Edward  l  eller,  who  not  long 
before  had  fled  their  native  Hungary.  The  committee  obtained  a 
small  appropriation  of  federal  funds  to  support  the  exploratory 
research  going  on  in  university  and  institutional  laboratories. 

By  March  1940  the  findings  of  Enrico  Fermi,  John  R.  Dunning, 
Herbert  L.  Anderson,  George  B.  Pegram,  and  Harold  L.  Urey  at 
Columbia;  Jesse  L.  Beams  at  Virginia;  Alfred  O.  C.  Nier  at  Minne- 
sota; Gregory  Breit  at  Wisconsin;  Merle  A.  Tuve  at  the  Carnegie 
Institution;  and  Ross  Gunn  at  the  Naval  Research  Laboratory  indi- 
cated that  concentration  of  uranium-235,  if  feasible,  could  produce 
an  awesome  explosion,  but  its  verification  would  require  enormous 
funds  and  organization. 

By  then,  too,  the  need  to  hold  back  publication  of  uranium  research 
results  had  become  imperative,'  and  in  the  spring  of  1940  Breit 
proposed  the  establishment  of  a  "reference  committee"  in  the  Na- 
tional Research  Council  to  which  American  scientific  journals  agreed 
to  submit  all  papers  on  uranium  or  other  research  having  a  bearing 
on  national  defense.  In  the  almost  total  cessation  of  publication  of 
information  on  nuclear  physics  that  followed,  Briggs's  committee 

*  Leslie  R.  Groves,  Now  It  Can  Be  Told  (New  York:  Harper  &  Row  Publishers,  196s). 
p.  7. 

'E.g.,  Niels  Bohr  and  J.  A.  Wheder.  "The  Mechanism  of  Nuclear  Fission."  Physical 
Review  56:426-450  (September  i,  1939):  Edwin  M.  McMillan  and  Philip  H.  Abelson. 
"Radioacuve  Element  93,"  ibid.,  57:1185-1186  (June  15,  1940).  For  a  reu-ospective 
■eooiim  of  the  physidn^  amoenu.  we  Spencer  It  Wcwft  *Sriefithti  with  a  Secret.'' 
r«A9  29:iS-S0  (Febniary  1976). 
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akme  made  possibte  the  exchange  of  information  among  nudear 
scientists  in  this  country.* 

In  June  1940  the  nrc  reference  committee  was  formalized  in  the 
joint  Academy-Research  Council's  Advisory  Committee  on  Scientific 
Publications,  under  Luther  P.  Eisenhart  Within  a  year  it  had  secured 
the  cooperation  of  237  scientific  journab,  covering  every  field  of 
research  relating  to  national  defense.' 

With  the  reports  on  uraniuni-2^^5,  Briggs's  advisory  committee  had 
now  gone  as  far  as  it  could.  The  magnitude  of  the  task  was  becoming 
clear  and  called  for  greater  cooperation  and  administrative  authority. 
Merle  Tuve  disc  ussed  the  problem  with  Vannevar  Bush,  President  of 
the  Carnegie  Insitution  of  Washington,  who  saw  the  impasse  as 
another  concern  in  his  growing  uneasiness  over  the  state  of  the 
nation's  defenses. 

In  1936  the  Army  General  Staff  had  actually  reduced  its  research 
and  development  allocadons  by  half,  in  the  belief  that  its  range  of 
weaponry  was  adequate  and  the  funds  could  be  better  used  for  the 
repair,  replacement,  or  production  of  ordnance.  The  first  executive 
orders,  proposed  by  the  President  in  the  spring  of  1938  to  assist 
industry  in  toeing  up  for  weapons  production,  were  not  issued  until 
two  years  later.  Bush,  upon  making  inquiries,  learned  with  dismay 
that  the  military  had  little  idea  of  what  science  could  provide  in  the 
event  of  war,  and  that  scientists  were  wholly  in  the  darlc  as  to  what  the 
military  needed.'" 

Vannevar  Bush,  a  craggy  New  Englandci  ol  strong  persuasions, 
with  a  compulsion  for  getting  things  done  and  the  temperament  to 
see  them  through,  had  worked  on  submarine  detection  devices  for  the 
Navy  in  World  War  1  and  had  done  some  fine  original  work  in 

•  NAS.  Annual  Rrport  far  1940-41,  pp.  52-53;  Richard  G.  Hewlett  and  Oscar  E. 
Anderson,  Jr.,  Tht  New  World,  1939-1946:  A  History  ^ the  U.S.  Atomic  Energy  Commission 
(Uniwfiky  Vuk:  Fenmylvania  State  Unhrenhy  Pkm,  196s),  pp.  S5-86  (hereafter  dted 
as  Hewlett  and  Andenon.  The  Neu<  World);  Henry  D.  Smyth,  iflparic  CtMr;g7/or  Military 
Purposes  (Princeton;  Princeton  Unhrernty  PreM,  1945),  pp.  49-46  (hereafter  died  as 
Smyth,  Atomu  Energy). 

*nAS,AnnmiR*portfor  1941-42,  pp.  16-87  <<M7>;  correspondence  in  nas  Archives: 
IX  Bd:  Com  00  Sdeodlic  Publicatiom:  Adiriiory:  Reference  Com  on  Nudear  Phyiica 

and  Isotopes:  1940-1941. 

For  the  kind  of  public  speculation  on  atomic  enerp>'  permitted  thereafter,  sec  David 
Deiu,  "Science  and  the  Future, "  The  American  Scholar  J  J  :296-298  (Summer  i^a). 
*•  Gecn«e  a  Rdnhank  and  William  R.  lUniner.  llhf  H^^^ 
Cem  «•  War  (New  Yofflu  Doubledajr  i:  Ca.  igflo),  pp.  157-158;  A.  Hunter  Duprae, 
Semue  in  the  Federal  Government:  A  History  of  Policies  and  ActixHties  to  1940  (Ctell- 
bridge:  The  Bdknap  Press  of  Harvard  University  Press,  1057),  p.  967. 
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applied  mathematics  and  electrical  engineering  while  teaching  at  the 
Massachusetts  Institute  of  Technology."  Since  1932  he  had  been 
Vice-President  of  mft  and  Dean  of  its  School  of  Engineering, 

A  highly  active  member  of  both  the  Academy  and  the  Research 
Council,  Bush  shared  the  Academy's  concern  in  1938-1939  with 
finding  a  way  to  meet  the  nation's  scientific  needs  in  the  coming  war. 
As  a  member  of  the  National  Advisory  Committee  for  Aeronautics 
(naca)  in  1938,  he  heard  fellow  member  Charles  Lindbeigh,  on  his 
return  that  autumn  from  a  privO^ged  tour  of  Germany's  muniticm 
and  aircraft  factories,  describe  the  mighty  war  machine  and  invindbie 
air  force  displayed  for  him  and  heard  him  advocate  American  isola- 
tion in  the  coming  conflict 

Bush  reacted  by  urging  naca  to  propose  a  massive  aviation  research 
and  production  program  to  match  the  German  effort.  He  joined  his 
associates  in  the  Academy  and  Research  Council  in  discussing  ways  to 
repair  the  inadetjuac  v  of  the  nation's  defense  research  and  to  get  on 
with  the  uranium  investigation.  In  January  1939,  in  his  fiftieth  year. 
Bush  had  icsignt-d  f  rom  mit  to  come  to  the  Carnegie  Institution  in 
Washington.  I  hat  October  he  was  elected  Chairman  of  naca;  and  in 
January  1940,  in  order  to  give  more  time  to  aeronautical  committee 
affairs  and  national  defense,  he  resigned  the  chairmanship  of  the 
Research  Council's  Division  of  Engineering  and  Industrial  Research. 

He  was  thus  very  much  on  the  scene,  when,  in  May  1 940,  Professor 
Archibald  V.  Hill  of  Cambridge*  Secretary  of  the  Royal  Society  and 
temporary  sdendfic  attach^  10  the  British  Embassy,  arrived  in  Wash- 
ington and  met  with  Bush  at  naca  to  talk  about  aviation  problems  at 
home.  Hill  was  prepared  to  discuss  the  organization  of  British  war 
research  and  some  of  its  results  and  to  propose  an  exchange  of 
scientific  information.  However,  the  authorities  in  London  were 
hesitant  about  giving  information  to  a  neutral  power.  Since  there  had 
been  no  authorization  for  disclosures.  Hill  returned  to  London  to 
press  for  action  there.'*  Bush's  knowledge  of  the  inadequate  state  of 
our  preparations  galvanized  him  into  action.  He  was  energetically 
supported  by  President  Jewett. 

"  With  hbanodaiM  at  MIT,  he  «»ai  die  inventor  in  tgas  ofthe  Binh  Ainiyaer.  the  fint 
i«tge«ale  mechanical  computer.  An  advanced  m(KU  I  was  to  be  used  in  the  computa- 
tion of  artillery  liring  tables  during  the  war.  See  briet  Bush  profile  in  nas.  Annual 
Report  for  J  952-53,  pp.  iS-19,  and  his  autobiographical  Piects  of  the  Actum,  pasam. 
•■James  Phiimey  Baxter  III,  SdMliigMiirt  71m  >946). 
p.  119. 


Copyrighted  material 


The  Academy  in  World  War  II  I  389 

f  Vannevar  Bmh  and  the  National  Defense  Research  Committee 

^  Although  the  Academy,  with  its  ability  to  enlist  the  support  of  the 

principal  scientific  and  educational  institutions  and  organizations  in 
the  nation,  might  seem  the  logical  agency  to  mobilize  American 
'  science  in  a  time  of  national  emergency,  it  was  restricted  by  its 

J  self-imposed  indej>endence  of  the  federal  structure.  The  attempt  of 

the  Research  Council  in  1933,  through  the  Science  Advisory  Board,  to 
'  obtain  federal  funds  to  support  its  proposed  scientific  and  engineer- 

ing programs  had  failed  lo  achieve  cither  New  Deal  or  Academy 
^  approval,  as  Jewett  well  knew.  When  called  upon  for  specific  research, 

however,  the  Academy  Charter  permitied  k  to  contract  on  behalf  of 
'  federal  agendes  for  such  resnrch.  At  the  request  of  the  Gml 

'  AeronautiGS  Authority,  for  example,  the  Academy  was  directing 

'  psychological  researches  at  twenty-five  institutions  in  the  selection 

and  training  of  aircraft  pilots."  As  Hap  (Henry  H.)  Arnold,  Chief  of 
the  Army  Air  Corps,  said  of  early  Acaiidemy  efforts: 

.  .  .  when  this  war  started  they  [the  Acadeiu\  and  Research  Council]  were  a 
tower  of  strength  as  far  as  I  was  concerned.  W  hen  we  came  lo  these  problems 
of  research  and  development  that  were  beyond  our  scope  or  beyond  the 
fadlitaes  we  had,  I  ahvays  went  to  the  Academy  of  Sciences,  and  thqr  in  turn 
bioii^t  In  the  identisis  from  all  over  the  country.  They  sat  around  a  taUe, 
and  we  went  over  the  problems  that  I  presented  to  them.  They,  in  turn,  nvould 
farm  them  out  for  us  and  get  the  results.  They  did  a  masterful  job  for  us 
along  that  line  before  .  .  .  Dr.  Bush's  organization  was  created.  .  .  We  used 
the  Academy  of  Sciences  that  wav  f  or  vi  ars  before  the  war.  That  was  the  only 
agency  that  we  had  or  knew  of  where  we  could  get  in  conlact  with  those  who 
could  solve  those  problems  for  us." 

When  the  question  of  the  mobilization  of  science  came  up  in  the 
spring  of  1940,  however.  Dr.  Jewett  fek  that  the  Academy  was  neither 
organized,  constituted,  nor  intended  to  initiate  and  direct  contract 

research  Uxt  the  government  on  the  extensive  scale  necessary.  The 
Academy,  as  an  advisory  body,  was  "in  the  position  of  a  doctor  waiting 
for  clients;  it  could  not  adopt  the  attitude  of  an  aggressive  salesman 
and  initiate  attacks  on  what  it  regarded  to  be  important  military 

^tUA^AmmalR^tin Jar  1939^0.  pp.  76-77. 

"  U.S.  Congress,  Striate.  Committee  on  Military  Affairs,  Hrnrings  on  Scimrf  Legislation 
(S.  1297  and  Related  BtUs)  Hearings  before  a  SubcommUUe  oj  the  CommitUe  on  MHitary  Affairs, 
79lh  Cong.,  1st  SCM.,  October  8,  1945-March  5,  1946,  p.  350. 


Copyriytiiuu  liiaicrial 


390  /  FKANE  BALDWIN  JBWETT  (19S9-1947) 

problems."  Moreover,  to  have  enabled  it  to  do  ao  would  have  trant- 
formed  die  Academy  into  an  executive  organization,  '*juft  another 
agency  of  Government,"  and  destroyed  the  Academy's  moit  valualile 
aitet,  **the  authority  of  distinction  %vithout  power.****  Vannevar  Bush 
recalled  the  situation  in  later  years: 

...  I  think  f)erhaps  there  is  an  opportunity  here  to  straighten  out  a  point 
which  i  believe  is  still  in  cuniused  condition  in  the  minds  of  a  good  many 
Academy  members.  Unless  I  am  mistaken  some  of  the  members  fed  that 
when  NMu:  was  foimed  and  later  vriien  osao  was  fionned  diere  WIS  a  situadon 
where  a  few  of  us  who  might  have  operated  within  the  Academy  structure 
operated  outside  of  it  for  some  strange  reasons  of  our  own.  As  a  matter  of  fact 
it  was  the  closest  cooperation  throughout  the  war.  The  real  reason  that  the 
structure  was  set  up  for  war  pur{X)Sf.s  in  the  way  that  it  was  became  essential 
for  two  reasons.  First  we  had  to  obtain  large  sums  of  money,  and  toward  the 
end  direcdy  from  Congress.  Second,  we  had  to  have  an  organisation  which 
reported  directly  to  the  President  and  it  had  his  ddegated  authority  to 
operate  as  an  independent  agency  in  our  relations  with  the  military  struc- 
ture. .  .  .  Frank  Jewett,  the  President  of  the  Academy  worked  closely  in 
bringing  this  all  about.  ...  I  feel  that  far  from  injuring  the  Academy  we  really 
gave  it  some  opportunity  to  operate  etfectively  whkh  it  might  not  have  had.** 

At  the  time,  Ross  Harrison,  Chairman  of  the  Research  Council, 
said,  "It  seems  to  be  true  that  each  succeeding  [national  crisis],  while 

taking  advantage  of  the  past,  still  requires  its  special  organization 
suited  particularly  to  immediate  times."  Under  the  charter  of  the 
Academy,  this  would  doubtless  always  be  so.*^ 

The  two  principal  obstacles.  Jewett  later  said,  were  that  the  Re- 
search (x)uncil  over  the  previous  quarter-century  had  developed 
almost  wholly  along  civilian  lines,  and  the  Academy,  under  a  ruling  of 
the  CA)inptroller  General,  had  to  supplv  working  funds  for  its  admin- 
istration oi  research  for  federal  agencies.  Enormous  sums  would  be 
required  to  direct  a  national  research  program,  and  the  Academy 

'•Jewett.  "The  Mobilization  of  Science  in  National  Defense,"  Snmcr  95:285-241 
(March  6.  19411):  Jewett,  "National  Academy  of  Sciences."  ytrtirrwii  oj  Applied  Physics 
14 :374-377  (1943);  jewett,  "Remarks  at  the  Dimmer  by  the  President  of  the  Academy.'* 
SdmM  92:412-414  (November  8.  1940);  Jewett  teiiiiiiooy  in  VS.  Goograa.  Sensse. 
Committee  on  Miliury  Affairs,  TechnoU^kal  MohilwUion,  Hearings  befon  m  Sidkommitttt 
of  the  Committee  on  Military  Affcurs,  77th  Cong.,  2d  »ess..  November-December  1942.  vol. 
s,  pp.  510-3 1 2  (copy  in  nas  Archives:  Jewett  file  50.87);  Jewett's  position  paper, 
November  1947  (see  Chapter  14,  pp.  478-474)' 

Boih  to  Fhi^  Handler.  March  9, 1970  (nas  AichiveK  ruBs:  has:  Hlitory). 

MAS,  Ammtl  tUfort f$r  1940-41,  pp.  90-91. 
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I  neither  had  such  funds  in  1940  nor  could  it  obtain  them  from 

^  requesting  agencies  except  by  act  of  Congress  or  by  amendment  to  the 

Academy  Charter." 

Although  the  National  Research  Council  seemed  to  be  the  kind  of 

organization  that  was  needed  to  mobilize  the  nation's  scientific  re- 
I  sources,  it  was  Bush's  National  Advisory  Committee  for  Aeronautics, 

I  already  organized  for  the  emergency,  that  possessed  the  more 

I  readily  adaptable  structure,  naca  had  been  established  as  an  inde- 

i  pendent  federal  agency  by  Congress  in  1915  under  civilian  direction 

>  to  direct  and  conduct  research  and  experimentation  in  problems  of 

>  fli^t  for  the  gomimient  air  services.  Its  purview  was  a  foiriy  narrow 
'  fidd  of  sdence;  it  had  access  to  congressional  funds  and  operated 
'           with  a  researdi  staff  under  Chril  Service;  and  it  was  empowered  to 

contract  with  universities  and  industry  for  additional  research.  There 
was,  in  the  emergency.  Bush  asserted,  **a  distinct  need  for  a  [closely 
parallel]  body  [to  naca]  to  correlate  governmental  and  dvil  funda- 
mental research  in  fields  of  military  importance  outside  of  aeronau- 
tics** and  to  serve  as  a  "defmite  link  between  the  military  services  and 
the  National  Academy."** 

Bush  had  discussed  such  an  organization  with  Compton,  Conant, 
Jewett,  and  his  colleagues  at  naca."  At  Bush's  direction,  John  F. 
Victory,  Executive  Secretary  of  naca,  prepared  a  draft  of  an  act  of 
Congress  setting  up  a  National  Defense  Research  Committee  (norc) 
authorized 

10  comtruct  and  operate  research  laboratories  (this  %vas  later  omitted],  and  to 
make  contracts  for  research,  studies,  and  reports  with  educational  and 
scientific  institutions,  with  individuals,  and  with  industrial  and  other  organi- 
zations ...  to  conduct  research  and  experiments  in  !>u(  h  laboratories  as  may 
be  placed  under  its  direction. . . .  [and]  to  coordinate,  supervise,  and  conduct 
scientific  research  on  the  problems  underlying  the  development  production. 


■*Jeweit,1tmwof  the  Yean  \^i^%-^^r  fiM,AmmdB§p9rtf9r  1946-47.  pp.  1-3. 

Undated,  unsigned  memorandum  in  osrd  (Office  of  Scientific  Research  and  De> 
vclopmcnt)  Box  212.  See  also  farne^  1..  Penick  et  al.  (eds  ).  The  Politics  of  AmtritM 
Science.  1939  to  the  Present  (Chicago:  Rand  McNally  &  Co.,  1965),  pp.  8-10. 

Note  on  osko  documenution:  The  files  of  the  Office  61  the  Chainnan.  ndrc,  of  the 
Direcior,  oaao,  and  idaicd  leries  of  oaao  reoonb  and  comspondence,  compriiing 
over  8,000  boxes,  are  in  Record  Group  S27  of  the  National  Archives:  "osrd  Box  sis'* 
\%  a  simplification  of  the  formal  citation,  "osrd:  Adminittnitive  Office,  General  Records 
(.Box  212],  National  Archives  Record  Group  827.** 
>*  Hewlcu  and  Anderson,  Tht  New  World,  pp.  84-85. 


Copyrighteu  wiaicrial 


39^  /  FRANK  BALDWIN  JEWETT  (1939-^947) 

and  use  of  mcchaniams  and  devices  of  warfare,  except  scientific  research  on 
the  proUems  of  flight.*^ 

In  eai  lv  June,  as  Dunkirk  fell  and  the  German  armies  drove  toward 
Paris,  Bush,  through  his  While  House  acquaintance,  Harr>'  Hopkins, 
saw  President  Roosevelt."  The  President,  convinced  of  the  imperative 
need  for  organization  of  the  nation's  scientists  and  scientific  institu- 
tions, at  once  approved,  with  slight  modtfkatioiis,  the  functkms  of  the 
committee  Bush  proposed  and  suggested  that  it  might  be  more 
quickly  set  up  by  executive  order  than  by  act  of  Congress.  He  agreed 
with  Bush*s  plan  to  utilize  the  research  facilities  of  the  War  and  Navy 
Departmentt,  the  National  Bureau  of  Standards,  and  other  federal 
agencies  and,  through  the  National  Academy  and  its  Research  Coun- 
cil, enlist  the  services  of  individual  scientists  and  engineers  and  the 
fiKilities  of  educational  and  scientific  institutions  and  industrial  or- 
ganizations. He  would  write  to  the  chiefs  of  the  armed  services  and  to 
the  President  of  the  Academy  requesting  their  concurrence." 

Bush  saw  Gen.  George  C.  Marshall  and  Adm.  Harold  R.  Stark, 
both  of  whom  expressed  interest  in  shifting  some  of  their  current 
research  work  to  the  National  Defense  Research  Gommittee.  Karl 
Compton,  Gonant,  Jewett,  U.S.  Commissioner  of  Patents  Conway  P. 
Coe,  and  Dean  of  the  California  Institute  of  Technology's  graduate 
school,  Richard  C  l  olman,  with  whom  Bush  had  worked  out  the 
details  of  the  proposed  committee,  all  agreed  to  serve,  and  on  June 
15,  1940,  the  President  sent  out  their  letters  of  appointment. 

The  letters  named  Bush  Chairman  of  ndrc;  Tolman,  Chairman  of 
its  Division  A  (armor  and  ordnance);  Conant,  Division  B  (bombs, 
fueb,  gases,  and  chemical  problems);  Jewett,  Division  C  (communica- 
tions amd  transportation);  Compton,  Division  D  (detection,  controls, 
and  instruments);  and  Coe,  Division  E  (patents  and  inventioiis).  Brig. 
Gen.  George  V.  Strong  was  the  Army  representative  on  the  commit- 
tee and  Rear  Adm.  Harold  G.  Bowen,  the  Navy  representative. 

*'  Baxter,  Scientuls  Agatnst  Ttme,  p.  14;  draft  of  order  atuched  to  undated,  unsigned 
memonuiduin  in  osao  Box  sit. 

"  Robert  E.  Sherwood.  Roosevelt  and  HopUm:  An  Intimate  Hillary  (New  York:  Harper. 
1948),  ppk  159-155;        <*>        September  16,  1968  (nas  Arduva:  wm:  has: 

History). 

The  event  as  recorded  in  draft  notes  tor  Bush's  Samc«.  The  Endless  Frontier  (osro  Box 
50)  reads:  *^uimmMMd  by  PreiideittRootevdt.  in  die  spring  of  1940^  die  Praadeni  of 
llie  National  Academy  and  odien  anociated  with  him  recommended  the  creation  of  a 
lingle central  agency  within  the  executive  estahlishmrnt  .  .  forihc  purpote of  mobilis> 
ing. . . scientific  personnel  and  the  facilities  ot  the  nation. " 
**  BaaacT,  Seuatuti  AfmnH  Thme,  pp.  15.  451. 
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The  President's  letter  of  authorization  to  Bush  that  same  day 
confirmed  the  mission  of  the  committee  to  conduct  and  correlate 
sdentific  research  in  the  national  defense,  to  utilize  the  fadliues  of 
existing  agencies  and  institutions,  draw  on  the  President's  Council  of 
National  Defense  (cnd)  for  funds,  and  call  on  the  National  Academy, 
the  Research  Council,  and  the  National  Bureau  of  Standards  for 
assistance  in  carrying  out  the  necessary  reseasch.  The  letter  also  said 
that  Dr.  Briggs*s  special  conunittee,  which  had  been  set  up  *'to  study 
into  the  possible  relationship  to  national  defense  of  recent  discoveries 
in  the  field  of  atomistics,  notably  the  fission  of  uranium,"  would 
report  thereafter  direcdy  to  Bush.*^ 

NDRC  came  into  formal  existence  on  June  27,  1940,  not  by  executive 
order  as  intended  but  with  Presidential  approval  of  an  establishing 
order  issued  by  the  Council  of  National  Defense,  the  war  council 
comprising  the  Secretaries  of  War.  Navy,  Interior,  Agriculture, 
Commerce,  and  Labor,  first  set  up  in  1916  and  reactivated  just  the 
month  before. 

At  the  first  meeting  of  ndrc  that  same  week,  Bush  and  his  associates 
agreed  that  tiic  committee  should  be  solely  "concerned  with  research 
rather  than  industrial  development  or  production,"  its  principal  task 
aimed  at  ''correlating  and  supporting  sdentific  research  on  the  mech- 
anisms and  devices  of  warfare.**  Development  and  production  should 
remain  service  responsibilities.** 

NDKC  was  not  the  only  means  that  was  proposed  to  mobilize  the 
scientific  power  of  the  nation.  Also  contemplated  %vas  the  establish- 
ment of  a  series  of  great  laboratory  complexes  in  Washington  and 
other  central  points,  fully  equipped  and  suffed  with  scientists  and 
technicians  drawn  from  univenity  and  industrial  laboratories  across 
the  nation.'*  But  the  cost  in  time,  disruption  of  scientific  training  in 
the  universities,  and  delay  in  industrial  research  would  have  been 


"  Roosevelt  to  Bush,  June  15.  1940  (nas  Archives:  fxec:  cnd:  ndrc);  Bush  to  Lyman  J. 
Briggs,  June  18,  1940  (aec-osrd  files.  Box  6161  INORC-Bushj);  "norc.  Minutes  of  First 
Meeliiig,'*  July  t,  1940  (onto  Box  73). 

For  the  request  to  the  Academy,  see  Bush  tO  Jewett.  Jtily  9,  1940  (NAS  Ardlivet: 
"Minutes.  Fxecutive  Commiuee,"  August  6.  1940.  pp.  490-492). 

Roosevelt's  locution,  "10  study  into."  appears  irequently  in  the  President's  wartime 
comspondetioe  tvith  Bush. 

**  "ReMhidon  adopted  by  Noac  .  .  .  July  a,  1940."  and  "Memonuiduni  concerning 
Procedure  and  Organiation  of  Noac,"  atuched  to  letter.  Bush  to  Row  G.  Harrison, 
July  9.  1940  (nas  Archives:  exbc:  cmd:  md«c).  The  report  of  the  first  meeting  of  nmc, 
on  July  s,  is  in  osao  Box  73. 

*•  Carnegie  Imlkiitkm  of  Washington.  Ymt  Bttk  ATa.  40,  1940-1941  (Washington: 
19I1X    s;  Jewctt.  "The  Mohiliiation  of  Sdenoe  in  Natkmal  Defense."  Sdnm  95:241 
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enormous.  Although  considerable  centralization  later  became  inevit- 
able, the  greater  part  of  the  wartime  research  was  carried  out,  as  Bush 
intended,  in  existing  university,  institutional,  and  industrial  labora- 
tories, which  augmented  staff  aiid  equipment  as  necessary.  As  Dupree 
observes: 

The  ^ue  which  held  the  whole  i yatein  together  was  not  the  headquarters  staff 
of  the  agency  nor  ill  organization  diart,  but  rather  the  amtnKts  which  U 

made.  One  of  the  great  inventions  of  the  ndrc-osrd  was  die  research 
contract,  and  the  inventors  were  not  scientists  but  lawyers.  .  .  . 

lT]he  research  contract  was  the  device  by  which  the  government  tied  the 
Other  sectors  of  science  support  to  research  on  weaponry  and  medicine,  in 
line  with  the  strategic  choices  made  early  in  the  cmeigency.  Equally  impor- 
tant, die  contract  was  the  device  by  idhidi  the  iinivcrHties  and  induttrial 
research  laboratories  %vere  preserved  as  institutions  even  while  their  social 
role  was  temporarily  but  radically  changed.  Any  solution  which  brought 
direct  goveriimt-nt  operation  of  the  laboratories  where  the  .  .  .  work  was  done 
would  have  had  much  more  revolutionary  effects  on  American  scientific 
institutions,  even  if  there  had  been  prompt  return  of  faciUties  at  the  end  of 
hosdUdes.** 

Bush  at  once  set  up  headquarters  at  the  Carnegie  liisdtution  of 
Washmgton,  at  Sbtteenth  and  P  Streets,  N.W.  As  the  work  of  the 
committee  expanded,  Dumbarton  Oaks,  tmder  the  auspices  of  Har- 
vard University,  made  room  for  the  rhemical  units  of  ndbc  in  its 

spacious  building  near  Thirty-second  and  R  Streets;  and  Jewett  of- 
fered additional  space.  The  Academy  building  on  Consdtution  Ave- 
nue was  ultimately  occupied  by  several  divisions  of  ndrc,  the  whole  of 
the  Committee  on  Medical  Research,  and  almost  a  score  of  Academy 
committees  under  war  contracts  with  ndrc  and  other  federal  agen- 
cies. Every  available  foot  of  open  space  in  the  building — the  exhibition 
halls,  the  galleries,  the  main  floor  of  the  auditorium,  the  library 
alcoves,  and  finally  a  major  part  of  the  basement — became  honey- 
combed with  partitioned  offices.  When  no  unoccupied  area  re- 
mained, offices  were  halved  with  more  partitions." 

TiO  organize  the  administradon  of  ndrc,  Bush  brought  from  New 
York  as  Executive  Secretary  and  Contracting  Officer,  Irvin  Stewart,  a 


(Maidi  6. 194a);  Jeweu  address.  "ProceedingSp  Navy  Depttiment  Conference . . .  Apri 

a€.  1944."  pp  36-37  (osRD  Box  12). 

**  A.  Hunter  Uupree,  **The  Creai  inOawration  of  1940:  The  Organization  of  Sdentilk 
Remrdi  for  War,**  in  Gerald  Hohon  (cd.).  Tki  TVwwSUl  Cnmy  Sdmum  (New  Yock: 
W.  W.  Nofton  Ie  Co.,  Inc..  1970),  pp.  457'-459. 
"  nM,AmimlRtptrt  far  1942-43,  pp.  17-18;  1943-44,  pp.  a,  ig. 
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former  member  and  Vice-Chairman  of  the  Federal  Communicadons 
Commission,  who  since  1937  had  been  full-time  Director  d  the 
Research  Council's  Committee  on  Scientific  Aids  to  Learning,  on 
which  Bush,  Conant,  Jewett.  and  Ross  G.  Harrison,  Chairman  of  the 
Research  Council,  had  served.*®  Carroll  L.  Wilson,  former  assistant  to 
President  Compton  at  mit,  was  on  the  staff  of  the  Research  Corpora- 
tion in  New  York  when  Bush  called  him  to  Washington  as  his  aide,  to 
take  chargt*  of  ndrc  liaison  with  the  Academy,  the  Research  Council, 
and  other  agencies  outside  the  government.'^ 

As  his  first  move,  Bush  obtained  fixim  Army  and  Navy  representa- 
tives on  the  NDRC  lists  of  new  research  projecu  that  their  services 
wanted  undertaken,  to  determine  where  they  might  best  be  handled. 
Next,  Compton  made  a  survey  of  military  reMarch  already  under  way 
in  government  laboratories  and  of  prvjects  that  might  be  assigned  to 
those  laboratories.  Jewett,  as  President  of  the  Academy,  wrote  to  the 
heads  of  725  colleges  and  universiues  for  full  information  on  their 
fadlities  aiMl  staffs  in  the  sciences,  while  Conant  sent  similar  letters  to 
some  50  institutions  across  the  nation  with  special  facilities  for  ad- 
vanced research,  asking  for  information  on  their  capabilities  in  the 
fields  of  physics  and  chemistry;  metallurgy;  and  civil,  electrical,  and 
mechanical  engineering  and  for  information  on  "specific  research 
projects  in  which  your  staff  are  now  engaged  which  may  have  an 
application  in  devices  or  mechanisms  of  warfare."  From  the  replies, 
Carroll  Wilson  compiled  the  report,  "Research  Facilities  of  Certain 
Educational  and  Scientific  Institutions"  that  became  the  ndrc 
"bible.***" 


Academy  and  Research  Council  CommiUees  under  NDRC 

Far  from  any  intention  to  impede  or  supplant  the  Academy  or 
Research  Council  in  any  way,  ndrc  proposed  "as  far  as  possible ...  to 

**  Memorandum,  Irvin  Stewart  to  Chairman  and  members.  Committee  on  Scientific 
Aids  to  Learning.  June  ti,  1940  (NAt  Archives;  n  Bd:  Commincc  on  Sd  Aids  10 

Learning:  General). 

**Bush  to  Harrison.  October  31,  1940  (MAS  Aiclum:  mc:  GMK  NIMtC);  Wiboo  to 

Jewett.  February  14,  1941  (osrd  Box  186). 

*'  Baxter.  Scientists  Againtt  Tim,  p.  17;  attachments  to  letter.  Jeweu  to  Paul  Brodceit, 
June  fl6b  1940  (nai  AfchiveK  oao:  nas:  Regiiler  of  Keieardi  nKifiiiei  in  Educational 

Institutions).  The  "bible"  is  in  onto  Box  1 93:  the  worlung  papers,  including  the  criteria 
for  inclusion,  in  osrd  Boxes  »o8  and  824.  A  companion  volume.  "Facilities  and 
Personnel  in  Sdentitk  and  Tecluical  Institutions  and  Technical  Soaeties,"  is  in  Jewett 
files,  49.01  (oaao  Boot  1449). 
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work  through  the  National  Research  Council  and  its  committees."  It 
was  "the  policy  of  the  ndrc,"  Jewett  wrote,  to  make  use  of  the 
Academy  and  Research  Council  ''where  they  are  hidkaied  as  suitable 
agencjcs.**  The  Research  Coundl,  **a  seasoned  organization . . .  which 
provides  direct  contact  with  all  the  nisyor  scientific  and  technical 
societies  and  institutions  of  the  country,**  would  relieve  the  divisions 
of  the  NDRC  of  *'the  onerous  job  of  trying  to  assemble  groups  of  people 
with  less  adequate  facilities  for  doing  this  than  the  nrc  possesses.**** 

No  change  in  Academy  procedures  was  necessary,  for  the  Academy 
was  already  administering  a  number  of  NORc-type  surveys  and  re- 
search programs.  During  the  previous  year  federal  agencies  had 
requested  Academy  or  Research  Council  assistance  with  almost  a 
dozen  projects  relating  to  defense,  including  the  training  of  aircraft 
pilots,  standardization  of  blind-landing  instruments  and  equipment, 
an  aircraft  production  survey  for  the  Air  Corps,  investigation  of 
prohk  iiis  of  chemical  warf  are,  and  a  number  of  scientific  and  techni- 
cal studies  for  iNavy  bureaus." 

Some  of  these  early  projects  resulted  in  subsequent  ndrc  activities. 
In  February  1 940  the  Army  Corps  of  Engineers,  concerned  over  the 
possibilities  of  aerial  strikes  on  American  cities,  had  asked  the 
Academy  for  the  scientific  and  engineering  data  necessary  to  design 
adequate  bomb  shelters.  Following  considerable  discussion  on  the 
study's  scope,  the  Academy  in  June  appointed  a  Committee  on  Passive 
Protection  Against  Bombing  (later,  on  Fortification  Design)  under 
Richard  C.  Tolman.  Eager  to  be  of  help  to  the  preparedness  program, 
Tolman  earlier  that  month  had  "just  packed  up  and  moved  to 
Washington,  to  be  at  the  center  of  things."  With  John  E.  Burchard.  a 
Massachusetts  Institute  of  Technology  engineer,  as  its  Executive 
Officer,  the  committee,  over  the  next  three  and  a  half  years,  suf)er- 
vised  the  expenditure  of  more  than  three  hundred  and  fifty  thousand 
dollars  made  available  by  the  Corps  oi  Engineers.*^ 

"Jcwctt  to  R.  D.  Booth.  Vicc-Chairman.  Division  ndrc.  October  a^.  1940  (nas 
Archives:  exec:  cnd:  ndrc).  See  aUu,  Bush  lu  Russ  Harrison.  June  st6,  1940  (nas 
Aiduvet:  iML);  Buih  to  memben  of  norc.  July  3,  1940:  and  Burii  10  faidmdiMl  lUff 
ofBcen  of  nas  and  nrc,  July  9.  1940  (own  Box  1). 

»  NAS,  Annual  Repmt  for  I ^0,  pp.  1  -2;  Jewett  in  Scimre  92 :4 1 2-4  1 4  ( November  8, 
1940).  All  but  two  oi  the  projects  were  under  contract,  those  with  the  Academy  valued 
at  i48 ,100  and  with  the  Research  Council,  %^o$  ,000.  See  nas  Oflke  Memorandum  Na 
7aA.  April  11,  1940;  Brodtett  to  Jewed,  April  la,  1940  (nas  Aidiivet:  Jewett  file 

50.132. a). 

•*  nas  Archives:  ex  Bd:  Cominittee  on  Pawive  Protecti(m  Against  Bombing:  Beginning 
of  Program:  1940:  Bush,  Puces  <^  the  Actum,  pp.  32-33;  nas.  Annual  Report  for 
1944-45,  p.  3. 
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When  the  ndrc  was  created  on  June  27,  Tolman  was  appointed  a 
k  member  and  Chairman  of  Division  A  (armor  and  ordnance),  and 

^  Burchard  was  named  Chairman  of  that  Division's  Section  on  Struc- 

c  tural  Defeme.  fvcm  their  individual  vantage  points,  Tolman  and 

I  Buidiard  were  able  to  efifea  cooperation  between  the  Army  and 

I  civilian  scientists  and,  when  military  fiinds  became  insufficient,  pro- 

i  vide  supplementary  ndrc  funds.  Later,  as  the  significance  of  the  bomb 

'  damage  studies  to  strategic  bombing  policy  emerged,  the  indnuue 

I  relationship  with  the  ndrc  enabled  the  Academy  committee  to 

(  broaden  the  scope  of  its  activities  beyond  the  immediate  concerns  of 

I  the  Corps  of  Engineers.'* 

Another  Academy  effort  that  found  its  way  into  the  ndrc  structure 
was  that  of  the  Subcommittee  on  Submarine  Detection,  appointed  in 
the  fall  of  1940  under  Edwin  H.  Colpitts,  recently  retired  Vice- 
i  President  of  the  Bell  Telephone  Laboratories,  in  response  to  a  Navy 

request  for  a  disinterested  review  of  its  submarine  detection  systems. 
In  January  1941,  the  subcommittee  reported  that  the  Navy's  current 
devices  were  not  trustworthy,  largely  because  of  the  "altogether 
inadequate  research  effort  on  fundamentals . . .  [that  had  been]  put 
forth  since  the  last  war."**  Acting  on  recommendations  from  Bush 
and  Jewett,  the  Navy  delegated  responsibility  for  supplying  the 
needed  research  to  Jewett's  ndkc  Division  C  (communications  and 
transportation).  By  the  end  of  the  war,  the  resulting  program,  di- 
rected by  Colpitts  and  John  T.  Tate,  Dean  of  Science,  Literature,  and 
the  Arts  at  the  University  of  Minnesota,  had  vasdy  improved  the 
Allies*  ability  to  locate  and  destroy  submarines  and  had  also  developed 
the  techniques  for  successful  submarine  attacks  on  enemy  shipping.'^ 
Besides  providing  a  focus  for  the  organization  of  science  in  national 
defense  preparations,  the  creation  of  ndrc  at  ont  c  supplied  a  mecha- 
nism for  the  inlcrc  harige  of  scientific  information  with  Great  Britain 
and  Canada.  Britain's  peril  during  the  Luftwaffe  assault  preceding 
Hitler's  threatened  invasion  made  full  exchange  with  the  United 

**  NRc,  CommUtee  on  Formication  Design  :  Final  Report  (Washingtun,  1944);  Baxter,  Scten- 
Htb  Agakut  TSmtt  p.  83:  John  E.  Bttcchard  (cd.).  RotkOt,  Gum,  «mf  Targils  [onu», 
SOENCe  m  WORLD  WAR  //]  (fiotum:  Little.  Brown  k  Ga.  1948).  pp.  141-144. 

«5o-25i.  325. 

••**Repon  of  Subcommittee  on  the  Submarine  Problem,"  January  28,  1941;  Jewett  to 
Biuh,  January  ao,  1941:  Jewett  to  H.  G.  Bowen,  February  11  and  13.  1941  (nas 
Aiduvet:  oac:  nak  Commitiee  Advtoorjr  to  Navy  Oepurtroent  on  Research:  SuboDm- 
mittee  on  Submarine  Detection);  correspondence  in  oskd  Box  17. 

*' Typc!wripl.  John  Hcrrick.  "Subsurface  Warfare.  The  History  of  Division  6,  ndrc," 
January  1951  (copy  in  nas  Archives:  org:  Historical  Data),  pp.  11-15  ff->  Baxter, 
SemAls  Against  TkUt  pp.  171-186. 
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Stales  imperative;  and  in  September  1940  a  scientific  mission  headed 
by  Sir  Henry  T.  Tizard  of  the  Imperial  College  of  Science  and 
Technology  and  scientific  adviser  to  the  Ministry  of  Aircraft  Produc- 
tioii  arrived  in  Washington,  authoriaed  to  dchange  the  military 
reiearch  secrets  of  the  British  govemmeiit  for  those  of  the  United 
States.** 

Perhaps  Britain's  most  important  disclosure  was  the  invention  of  a 
new  mettd  vacuum  tube,  the  resonant  cavity  magnetron,  which,  with 
important  improvements  devised  in  the  U.S.,  was  wooa  to  become  the 
heart  of  radar  equipmem  for  early  detection  of  approaching  enemy 
aircraft.  The  magnetron  made  possible  ndbc  development  of  micro- 
wave radar,  widely  acknowledged  as  one  of  the  most  effective  scien- 
tific developments  of  the  war.***  The  lizard  mission  also  brought 
reports  of  work  on  a  radio  proximity  fuze,  fire  control,  rockets  and 
explosives,  and,  through  John  I).  Cfxkcroft.  Britain's  top  nuclear 
physicist  in  the  group,  disclosed  some  findings  in  "Tube  Alloys," 
Britain's  code  name  for  its  uranium  research.** 

Fully  engaged  in  battle  and  without  the  resources  for  the  costly 
development  of  its  research,  Britain  looked  to  ndrc  and  the  enor- 
mous technical  and  Industrial  potential  at  its  command  for  further 
development  of  its  new  devices.  The  high-level  exchange  represented 
by  the  Tizard  mission  was  formalized  by  the  establishment  of  a  British 
scientific  office  in  Washington  and  a  London  office  by  nokc  The 
htter  was  arranged  through  the  Conant  mission  in  March  1941,  when 
James  B.  Conant,  Chairman  of  ndrc  Division  B,  Carroll  Wilson,  and 
Frederick  L.  Hovde,  chemical  engineer  and  Assistant  to  the  President 
of  the  University  of  Rochester,  arrived  in  London.  Hovde  remained 
to  take  charge  of  the  office.  Any  lingering  hesitation  on  the  part  of  the 
British  about  the  disclosure  of  secrets  of  research  for  purposes  of 
their  development  abroad  ended  with  the  signing  of  the  Lend-Lease 
Act  that  same  month.** 

*•  Baxter,  SdgmUb  Agahut  Tim,  p.  180. 

""Fiirtlietfiieoweryof  theprindfrieof  radtfin  1911  and  subiequeiit  devcloproenl,  ace 

Baxter.  Scimtists  Against  Time.  Chapter*  IX-X  See  also  mss  histor>'  of  radar  bf  Henry 
Guerlac  in  osrd,  Records  of  the  Office  of  the  Historian,  1943-1946. 
*•  b^tct,  Saenttsts  Affumt  Time,  pp.  119-1  so,  8O8,  s  15-8 16,  885,  855,  484;  Margaret 
Gowinf ,  Britam  md  Akmk  Eturgf,  1939^1949  (London:  MarMillan  le  Co.,  1964).  p|». 
84-^5-  An  overly  pessimistic  view  of  British  efforts  to  organise  its  Kientinc  forces  for 
war  predominates  throughout  the  symposium  by  British  »cienlim,  pubiilhcd  wSti0t€t 
m  War  (Middlesex,  England:  Penguin  Press,  1940). 

*'  Baxter,  StmHiA  AgdnU  TImt,  pp.  lai-ite:  Hewlett  and  Andefaon,71«Ar«w  fF«i«L 
pp.a57HiB3. 

For  a  British  ettimatf  of  American  idenoe  in  1941-1941,  ^""^  *  note  on  Jewen,  tee 
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Few  in  this  country  were  to  have  any  conception  of  the  extent  of  the 
fundamental  research  performed  by  physicists  and  chemists  in 
Great  Britain  and  Europe  that  was  later  brought  to  the  develop- 
ment phase  in  laboratories  here,  or  of  the  feats  of  engineering  and 
production  required  to  turn  that  research  into  arms  and  equipment 
for  the  battlefield. 

As  the  end  of  the  first  year  of  ndic  neared.  Bush  disclosed  in  a 
secret  report  to  the  President  the  notable  progress  made  in  microwave 
radar  anid  in  the  development  of  night  glasses,  oxygen  masks,  fire- 
oontrol  equipment,  rockets,  antisubmarine  devices,  explosives,  and 
chemical  warfore  materials  under  more  than  two  hundred  contracts 
with  educational  institutions  across  the  country.^  Nevertheless,  it  was 
now  apparent  that  despite  Nimc's  intensive  research  on  instruments 
and  devices  of  warfare,  there  were  still  serious  gaps  in  the  nation's 
defense  preparations.  Engineering  development,  the  intermediate 
stage  between  research  and  production,  which  had  been  left  to  the 
Army  and  Navy,  lagged  badly,  ndrc  lac  kcd  effective  me(  hanisms  for 
correlating  its  research  with  that  of  the  services  or  with  naca.  Clearlv, 
it  w{)uld  have  to  provide  that  coordination  and  carry  its  reseaich 
projects  to  a  point  just  short  of  production  procurement.  There  was 
also  need  for  better  organization  and  stimulation  of  research  in 
military  medidne.^ 

The  Office  of  Scientific  Research  and  Development 

In  May  1941,  on  Bush's  recommendation,  Roosevelt  agreed  to  a 
reoiganization  of  ndkc  that  would  accomplish  these  objectives,  and  on 

June  28,  less  than  six  months  before  Pearl  Harbor,  signed  the  Execu- 
tive Order  creating  the  Office  of  Scientific  Research  and  Develop- 
ment (oskd),  with  Bush  as  Director,  personaUy  responsible  to  the 
President. 


Howland  H.  Sargeani,  "SdeiUiltt  in  Government. "  PubUc  Adnumitratton  Review  2:M5- 
S48  (Aimiinn  194a). 

*Binli,*ilepoitof  the  NDRC  for  the  Piiit  Year  of  OpcnMiiini,  June  27. 1 940  to  June  tS, 
I  rv]  I "  (osRo  BoK  90);  inieroffke  memonmdum,  Coaant  to  Biufa,  May  1,  1948  (oskd 

Box  50a). 

«•  Inrin  Scewan,  OrgmUmg  Sdmtjfic  Rtsmnkfor  War-.  Thg  AdmimsMioe  History  ^  thg 
Offki  ^  StkM^  Rnmnk  mud  DgvtbpmmU  [oaao.  SaSNCB  IN  WORLD  WAR  U] 

(Boston:  Little.  Brown  Se  Co.,  1948),  p.  35. 

For  personal  views  of  the  early  oprratif)n«i  of  ndrc,  sec  K.  I  .  Compton's  ex»av  in 
ScterUtsts  Face  the  World  <^  1942  (New  Brumwick;  Rutgers  University  Press,  1948).  pp. 
aoHig;  and  Cooam  10  Oscar  CoK,  Ceoenl  Goiinacl.  Fofcagn 
Novenber  1 1. 1944  (osbd  Bok  3a). 
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Five  members  of  ihc  Advisory  Council  of  ihc  Office  of  Scientific  Research  and 
Development;  Sratrtf;  A.  N.  Richards,  Vannevar  Bush,  and  James  B.  Conant.  Standing: 
J.  C.  Hunsaker  and  Harvey  H.  Bundy  (Photograph  courtesy  Wide  World  Photos). 


OSRD,  with  its  extraordinary  ability  to  mobilize  science,  with  funds 
specifically  appropriated  by  Congress,  and  with  access  to  the  Presi- 
dent was,  like  ndrc,  a  new  kind  of  scientific  agency  in  the  federal 
structure.  As  an  administrative  agency  in  the  President's  Office  for 
Emergency  Management  (gem)  and  independent  of  the  Council  of 
National  Defense,  osrd  at  once  achieved  a  maximum  of  flexibility  and 
freedom  of  operation.  Moreover,  through  its  access  to  the  President, 
it  established  a  new  relationship  between  science  and  government; 
and  its  Director,  Vannevar  Bush,  became  in  effect  science  adviser  to 
the  President  and  his  Cabinet." 

As  Director  of  osrd.  Bush  was  given  "final  responsibility  for  the 

**  Don  K.  Price,  Govrmmml  and  Science:  Their  Dynamic  Relation  in  American  Democracy 
(New  York:  New  York  University  Press.  1954).  pp.  43-45;  ^uih, Pieces  of  the  Action,  pp. 
43-45.  Tht  orders  creating  ndrc  (June  27.  1940)  and  osrd  appear  in  Baxter.  Scientists 
Against  Time.  pp.  451-455- 
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entire  program  of  civilian  scientific  research  and  development,  not 
only  in  the  fields  of  instrumentalities  of  warfare,  but  also  in  all  fields 
of  military  medicine."  ndrc,  transferred  intact  from  the  Council  of 
National  Defense,  was  placed  under  Conant;  and  a  new  Committee 
on  Medical  Research  (cmr)  was  esiafaliahed,  composed  of  representa- 
tives of  the  Surgeons  General  of  the  Army,  Navy,  and  Public  Health 
Service  and  four  civilians  appointed  by  the  Present  The  civilian 
members  of  cmr  were  Alfred  N.  Richards,  Vice-President  in  charge  of 
medical  affairs  at  the  University  of  Pennsylvania  (C^iairman);  Lewis 
H.  Weed,  Director  of  the  School  of  Medicine  at  Johns  Hopkins 
University  and  Chairman  of  the  nrc  Division  of  Medical  Sciences; 
Alphonse  R.  Dochez,  Chairman  of  the  Department  of  Bacteriology  at 
Columbia  University's  College  of  Physicians  and  Surgeons;  and  A. 
Baird  Hastings,  Hamilton  Kuhn  Professor  at  the  Harvard  Medical 
School.  An  Advisorv  Council  in  osrd,  consisting  of  Bush  as  Chair- 
man; Conant;  Richards;  Jerome  C.  Hunsaker  of  naca;  Harvey  H. 
Bundy,  Special  Assistant  to  Secretary  of  War  Henry  L.  Stimson;  and 
Rear  Adm.  Julius  A.  Purer,  CcK)rdinator  of  Research  and  Develop- 
ment undersecretary  of  the  Navy  James  V.  Forrestal.  would  assist  the 
Director  in  coordinating  research  programs.  Although  not  a  member 
of  theCoundl,  Dr.  Jemrett  as  President  of  the  Academy  attended  most 
of  the  meetings.^ 

As  he  had  upon  the  establishment  of  ndbc,  the  President  wrote  to 
Jewett  requesting  the  Academy  and  the  Research  Council  to  assist  "in 
every  way  possiUe"  the  operations  of  the  new  agency.^  And  taking  the 
first  step  in  gearing  science  to  engineering  and  industry,  Jewett 
launched  the  preparation  of  a  companion  directory  to  an  earlier 
source  book  on  the  universities,  this  time  a  vast  compilation  of 
"Research  Facilities  in  Industry."*' 

By  December  1941,  the  civilian  administrative  staff  of  osRii  and  the 
division,  section,  and  panel  chiefs  of  ndrc  and  cmr  numbered  130,  of 
whom  66  were  members  of  the  National  Academy  or  its  Research 
Council.  So  well  did  this  war  research  organization  operate  in  the 

"Report  of  the  Director  of  the  osrd.  September  2.  1943,"  p.  40  (osrd  Box  50). 
**  Rooseveh  to  Jewett,  July  16.  1941.  and  reply.  July  19,  i94i;Jeweatoinembenof  NAS 
and  NRC.  July  23,  1941  (nas  Archives:  exec:  oem:  osrd). 

Bush  had  longht  to  hidiade  a  iiaiciBent  in  the  Executhre  Order  defining  rdMioiis 
U  (ween  osrd  and  the  Academy,  and,  when  inadvertently  omitted,  k  WM covered  in  the 
Pi  (Mdrnt's  letter  [Rush  t<>s<  it7.  ScpcembcT  16, 1968 (KAt  Alchives:  PtiH: NAs:  Hiiiory): 
Bush.  Ftrces  of  thf  Action,  p.  45J. 

For  the  cstablishmeni  of  Natioaal  Research  Council  commitieea  ni  1941  to  aid  NDnc 
and  oau».  tee  cortctpondenoe  in  oanD  Bones  187, 188. 
*'The  direciory  is  in  Jewett  files.  494141  (o«u>  Bon  1500). 
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yean  following  Pearl  Harbor  that  from  its  inception  to  iti  demobiliza- 
tion in  1947  the  only  changes  in  membership  were  in  the  Army  and 

Navy  representatives.*' 
As  the  Army  and  Navy  gained  confidence  in  the  new  research 

organization,  and  the  ndrc  divisions  responded  to  their  requests 
with  project  after  project,  the  internal  structure  was  no  longer 
adequate.  The  single  major  reorganization  within  osrd  took  place  in 
December  1942,  when  the  sprawling  elements  of  the  original  five 
divisions  of  ndrc  were  realigned  into  nineteen  divisions,  two  panels 
(one  on  applied  niaihematits  and  another  on  applied  psychologA). 
and  three  committees  (on  vacuum  tubes,  radio  propagation,  and 
tropical  deterioration).  The  twenty-four  division,  committee,  and 
pand  chairmen,  nine  of  them  Academy  members,  %vere  given  the 
widest  possible  btitude  in  planning  and  executing  their  programs; 
and  the  development  of  new  military  hardware  and  supporting 
combat  gear,  as  Bush  intended,  began  to  accelerate.** 

How  08RD  put  nudear  physicists  to  nvork  on  radio  proximity  fuzes 
and  radar,  chemists  and  physicists  on  high  explosives,  engineers  and 
physicists  on  submarine  warfare,  and  physicists,  chemists,  and  en- 
gineers into  developing  rockets  is  recounted  in  the  published  histories 
of  OSRD.  Similarly  recorded  is  the  work  of  the  ndrc  divisions  in 
ballisdcs  research,  guided  missiles,  fire-control  and  bomb-guidance 
apparatus,  radar  and  communications  rountermeasures.  transporta- 
tion, radio,  optics,  metallurgy,  and  miscellaneous  weapons.  The  his- 
tory of  the  CMR  divisions  in  medicine,  surgery,  aviation  medicine, 
physiology,  chemistry,  and  malaria  therapy  has  been  written  by  physi- 
cian members  of  the  Committee  on  Medical  Research.*" 

One  of  the  most  remarkable  sciendfic  achievements  of  the  war,  the 

**  NAS.  Annual  Report/or  1941-42,  pp.  ti-a«:  Stewait,  OifMimiy  Sowili^  iUMOwA Jar 

War,  pp.  58.  310. 

IntliebiityevofiliewartiafriiwnibenofmHWt^^  505.  cmr  totaled  61.  [ood] 
"Stttement  for  the  House  Cominittee  on  AppropriatMHM,"  April  1945  (mas  Aidihwi: 

exec:  of.m:  osro:  General).  The  organization  of  ndrc  as  of  June  4.  194  1 ,  in  December 
1942,  and  at  the  end  of  the  war  appears  in  Stewart,  pp.  10- 1«,  5S-57.  84-97;  ^ 
organization  of  cmr,  on  pp.  1  is- 1 15. 

*  Stewart,  Otywawf  Sdwityic  Jtiiiwr*  far  Wair,  1^60-63,84-97. 

**  The  osrd  historical  series  indudes  a  summary  volume  on  die  activities  of  the  entire 

organization,  published  in  1946  by  LittJe,  Brown  &-  Company  as  Scientisti  Against  Timr 
by  James  Phinney  Baxter  III,  and  a  series  of  seven  volumes  with  details  about  different 
pam  of  the  otgairintioo,  abo  piiUiihed  bjr  Little,  Brawn  it  Company  under  die 
conmion  dde  SCIENCE  IN  WORLD  WAR  U,  They  are:  Nam  Wmpom  for  Air  Wmfmt 

(1947)  ;  Combat  ScurUists  (1947):  Advances  in  Military  Medicine  (1948).  2  vols;  Rockets, 
Guns,  and  Targeb  (1948);  ChrmLstry  (1948);  Applied  Phsxa:  EUUnmu,  Optics,  MttoUurgf 

(1948)  ;  and  Orgamung  Hctentt/u  Research  /or  War  (1948). 
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proximity  f  uze,  was  produced  in  great  secrecy  by  ndrc.  and  flown  to 
Britain  in  time  to  blunt  the  V'-i  robot  bomb  assault  in  the  summer  of 
1944.  In  December  of  that  year  it  was  used  effectively  in  the  Battle  of 
the  Bulge. 

A  radio-activated  fiiae  that  would  detonate  a  sheU  or  bomb  at  a 
predetennined  height  over  a  target  rather  than  on  impact  had  been 
sought  here  and  in  Great  Britain  since  World  War  I.  In  August  1940, 
the  work  on  a  fuie  was  established  in  a  new  unit,  Secdon  T  of  nubc 
under  Merle  A.  Tuve.  and  a  contract  was  drawn  up  between  ndbc  and 
the  Carnegie  Institution  of  Washington.** 

By  late  1941,  with  large  numbers  of  young  physical  scientists 
brought  into  the  top-priority  project,  Tuve's  group  had  developed  a 
miniature  radio  set  so  rugged  it  would  fit  and  function  in  a  rotating 
shell  fired  f  rom  a  5-inch  gun.  No  more  than  the  basic  design  of  the 
fuze  had  been  established  when  the  Navy,  anxious  for  the  defense  of 
its  battleships  against  air  attack,  t)egan  planning  its  prcKurement. 

In  the  spring  of  1942.  the  work  on  the  final  stages  of  development 
of  the  shell  fuze  ui  Section  T,  which  reported  directly  to  Vannevar 
Bush,  was  moved  to  Silver  Spring,  Maryland,  into  the  Applied  Physics 
Laboratory  of  the  Johns  Hopkins  University.  In  the  next  two  years, 
the  staff  increased  from  fewer  than  a  hundred  to  more  than  seven 
hundred.  A  similar  crash  program  at  the  Bureau  of  Standards,  its 
staff  numbering  more  than  four  hundred,  had  the  Army*s  only 
slighdy  less-complex  lute  for  bombs  and  rockets  readied  ndien  the 
Navy  downed  the  first  Japanese  plane  with  a  proximity  fuze  in  a  shell 
in  January  1943." 

The  effectiveness  of  the  proximity  fuze  was  enormously  enhanced 
by  the  simultaneous  development  in  ndrc  of  new  elc(  trie  fire-control 
apparatus  for  antiaircraft  guns,  a  bomb  director  mechanism,  and. 
most  important,  microwave  radar  and  its  application  to  antiaircralt 
guns  and  bomb  directors." 

Experimentation  based  on  the  principle  of  radar,  an  acronym  for 
RA<\\o  Detection  And  /hanging,  had  been  pursued  in  Great  Britain 
and  in  the  Naval  Research  Laboratory  in  Washington  since  the  early 
1980s.  Using  pulsed  radio  waves,  and  timing  thdr  vefleded  echoes 
fhim  space,  Gregory  Breit  and  Merle  Tuve  in  1925  had  measured  the 
height  of  the  ionosphere. 

*'  Baxter.  SaentuU  Agatnsl  Ttme,  p.  asj. 

JoMph  C.  Boyce  (ed.).  N00  Wmpons  for  Air  Wmfm  [omo,SaSNCEiN  WORLD  WAR 
li]  (Botloa:  Little,  Brown  Ic  Ca,  1947).  pp.  im  ft,  lao.  133-135. 198, 176. 
pp.  it-tft,  t6-t7, 93-101, 160-163. 
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Tuve  was  again  at  work  on  the  problem  when,  upon  the  Ofguiizft- 
tlon  of  NDRC  in  1940,  Karl  Compton  ettaUithed  Section  D-i  (later. 
Division  14  in  ndrc)  under  Alfred  L.  Loomis,  Director  of  the  Loomla 
Laboratories  and  pioneer  in  the  field  of  microwaves*  to  investigate  for 
the  Air  Corps  means  for  bombing  through  fog  and  haze.  A  radically 
new  and  immensely  powerful  vacuum  tube  generating  ultra-high  or 
microwave  impulses  was  needed.  The  British,  working  on  the  same 
problem,  came  up  with  the  magnetron,  brought  to  Bush  by  the  Tizard 
mission  in  the  fall  of  1940.^ 

Two  months  later,  in  November,  its  development  began  at  the 
Radiation  Laboratory  at  Mn ,  op>erating  under  an  ndrc  contract.  The 
laboratory  was  directed  by  a  University  of  Rochester  physicist,  I^e  A. 
DuBridge,  and  a  Steering  Committee  that  included  Isidor  1.  Rabi. 
Luis  W.  Alvarez,  Robert  F.  Bacher.  and  Jerrold  R.  Zacharias.  By 
January  1941  the  first  rudimentary  radar  set  had  been  put  together 
and  successfully  operated.  Because  of  the  air  war  over  Britain  in  the 
spring  of  1 943,  radar  became  Bush's  most  urgent  project,  forcing  him 
to  divert  physicists  and  engineers  badly  needed  in  the  atomic  bomb 
project  at  Los  Alamos. 

The  largest  single  contract  group  under  ndrc,  the  Radiation  Labo- 
ratory, produced  in  the  next  four  yean  over  one  hundred  and  fifty 
distinct  radar  systems  for  the  Armed  Forces,  from  portable  units  for 
ground  troops  to  an  array  of  types  for  ft  boats  and  battleships,  for 
night  fighter  planes,  submarine-hunting  patrol  planes,  for  bombers, 
for  early  warning  systems,  long-range  navigation  (losan),  and  track- 
ing types  for  antiaircraft  guns." 

Almost  as  much  an  innovation  as  the  proximity  fuze  and  radar  were 
the  new  incendiary  weapons,  largely  developed  within  ndrc  in  the 
bombs,  fuels,  and  gases  division  (Division  B)  and  later  by  its  successor 
group,  the  chemical  engineering  division  (Division  1 1 ),  through  the 
Chemical  Warfare  Service-NORc  Technical  Committee  established  in 
August  1942.**  The  Armed  Forces  had  no  incendiary  bomb  m  1940, 
and  the  first  one  produced  by  the  Chemical  War&re  Service  was 
something  filled  with  gasoline  and  cotton  waste.  A  year  later  the 
service  had  magnesium  and  thermite  bombs,  but  they  were  materials 
soon  in  short  supply.  The  service  began  investigating  a  British  incen- 
diary made  by  adding  rubber  to  the  gasoline.  In  October  1941,  with 

**  Sec  above,  pp.  397-398;  Baxter.  Scientists  Agamst  Ttnu,  pp.  139-14«. 

*•  Baxter,  ScmUitts  Agamst  Time,  pp.  145-1 57.  The  Navy's  kniab  (tomid  naviguioo  and 

ranging)  was  a  Harvard  laborttocy  devdopment  (ilii.  p.  176). 

»•  William  A.  Noycs.  Jr.  (cd.).  Chmutrj  [osrd.  SCfES'CEIN  WORLD  WAR  it]  (B«mon: 
Little.  Brown  &  Co..  1948).  pp-  147  ff-.  388  fT..  410  tf. 
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rubber  sources  in  the  Pacific  threatened  by  the  Japanese,  the  Chemi- 
cal Warfare  Service  at  the  request  of  the  Army  Air  Force  asked  ni^rc 
for  a  substitute  thickener.  At  Du{X)nt,  chemists  found  that  isobuiyl 
methacrylate  (im)  polymer  converted  gasoline  into  a  fine  rubbery 
jelly — bul  the  polymer  was  suddenly  preempted  by  the  new  plastics 
tndiistry.  To  meet  the  proUem  of  critical  materiab.  Harvard  chemist 
Louis  F.  Fieser  and  an  independent  group  of  chemistt  working  under 
Earl  P.  Stevenson,  President  of  Aithur  O.  Little,  Inc.,  investigated 
soaps  as  tludceners  and  produced  an  aluminum  soap  of  fuiphthenic 
and^mitic  acids  (napalm)  that  in  gasoline  made  a  thick,  dinging,  and 
fiercely  burning  fuel. 

Before  the  end  of  the  war,  ndrc  saw  the  production  of  a  whole  new 
arsenal  of  inrcndiarv  fuels  and  munitions,  a  wide  variety  of  incen- 
diary bombs  and  bomb  clusters,  rockets,  portable  and  mechanized 
flamethrowers,  and  incendiary  devices,  including  the  one  most  widely 
used  during  the  war,  the  Air  Corps's  small,  six-pound,  oil  incendiary 
developed  under  chemist  Robert  P.  Russell,  Vice-President  of  the 
Standard  Oil  Development  Comj>any." 

The  administration  of  osrd  and  the  activities  of  the  Academy  and 
the  Research  Council  in  osrd  operations  were  almost  as  remarkable 
accomplishments  as  those  of  the  research  laboratories  in  the  univer- 
sities, in  industry,  and  in  federal  agencies.  The  most  difficult  adminis- 
trative problem  that  osrd  confronted  was  finding  scientific  manpower 
for  the  expanding  laboratories  of  its  contractors,  in  competition  with 
the  new  war  industries,  the  scientific  bureaus  of  the  government,  the 
technical  branches  of  the  armed  services,  and  the  Selective  Service 
System,  which,  in  the  beginning  at  least,  tended  indiscriminately  to 
induct  young  scientists  and  engineers  into  the  Armed  Forces."  Later 
the  OSRD  established  excellent  rapport  with  the  Selective  Service 
System,  which  gave  sympathetic  consideration  to  its  requests  for  the 
deferment  of  scientific  and  technical  personnel  crucial  to  its  contrac- 
.    tors'  war  research. 

As  early  as  the  summer  of  1939,  the  National  Re.search  Council 
began  planning  a  roster  covering  all  the  fields  of  science  and  technol- 
ogy, and  in  1940  it  was  proposed  as  a  joint  project  with  the  Science 
Gonunittee  of  the  President's  National  Resources  Planning  Board. 
With  the  Board's  inclusion  of  the  soda!  sciences,  the  humanities,  and 
education,  the  register  set  up  in  July  1 940  became  the  National  Roster 

^Cktrnktrj,  pp-  4S0  ff. 

*  Baxter,  SdMH  if Tkmt,  pp.  laS-isg;  Bush,  The  Kilgore  BiO,**  Sdm  99:572 
(December  31. 1943);  Satna  99:258  (March  31, 1944). 
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of  Scientific  and  Specialized  Personnel,  maintained  by  the  Planning 
Board  and  the  Civil  Service  Commission,  under  the  direction  of 
Leonard  Carmichael,  President  of  Tufts  College.  In  April  1942  it  was 
transferred  to  the  War  Manpower  Commission,  By  late  1944,  the 
roster  had  detailed  punch-card  data  on  690,000  individuals." 

But  the  roster  was  not  yet  fully  in  operation  in  April  1941 ,  when  the 
expansion  of  ndrc  activities  highlighted  the  shortage  of  scientists  and 
engineen  capable  of  directing  the  growing  number  of  development 
projects.  Bush  set  up  a  contract  with  tlie  Academy  to  esrahBsh  an 
Office  of  Scientific  Personnel  (obp)  in  the  Research  Councfl  to  pre- 
pare for  the  use  of  ndkc,  as  weU  as  the  armed  services  and  other 
federal  agencies,  a  more  carefully  evaluated  register  than  that  of  the 
National  Roster.** 

Although  the  osrd  contract  with  the  Academy  was  terminated  in 
September  1943  as  the  emergency  subsided,  the  Office  of  Scientific 
Personnel,  as  an  agency  of  the  Academy,  continued  to  operate 
throughout  the  war  and  after,  recruiting  trained  men  in  critical  fields 
for  university  laboratories  and  industry,  working  with  Selective  Ser- 
vice to  prevent  unwise  drafting,  assisting  in  the  op>erations  of  the 
Nadonal  Roster,  and  serving,  through  the  Roster's  facilities,  the 
specialized  needs  of  osrd  and  other  agencies.  Joseph  C.  Morris  was 
Director  of  the  Office  until  the  autumn  of  1942,  when  it  came  un- 
der the  direction  of  Homer  L.  Dodge.  Merriam  H.  Trytten,  per- 
sonnel specialist  in  physics,  was  brought  from  the  National  Roster  in 
1944  and  directed  the  Office  for  the  next  twenty-three  years.** 

The  mobilization  of  sdentists  began  ivithin  two  months  of  the 
establishment  of  ndrc,  by  which  dme  it  had  approved  contracts  for 
military  projects  with  nineteen  insdtutions.  As  late  as  December  1941. 
Bush  still  held  to  his  original  idea  of  carrying  out  ndrc  research 
through  "cost-basis  contracts  with  academic  institudons  and  industrial 
companies  which  in  most  cases  permit  scientists  to  work  in  their  own 
laboratories  with  the  least  disruption  to  other  defense  and  training 
activities."** 

It  had  become  evident  bv  then,  from  the  rudimentary  status  of 
many  oi  the  new  weapons  and  devices  osrd  had  under  development, 

*  Charles  W.  Eliot,  Director  nrpb,  to  Jcwcu.  June  si,  1940  (nas  Archim:  BXIC:  Mm: 
Roiter  of  Sdentilic  Penonnel:  General):  in*MtAimmltUpoHfmr  1939-40,  p.  joiUnf. 
**IIAS  Archives:  cx  Bd:  Office  of  Sdenlific  Personnel:  Buf^uoing  cdfng^m:  1941; 
HAS.  Annual  Report  for  }9-f0-4l.  pp.  39-40;  1941-42.  pp  29-30. 

NAS,  iinnuo/  Report  Jor  1942-^3,  pp.  83-85;  1943-^4,  pp.  88-89;  [Leonard  Car- 
michadl  Ntthmi  RatUr  tfSemil^  md  SpmMud  Pmnmd  (WaMn^fmi:  June  1948). 
''QaoiedinBmaeT^SckiaktAtumtTSm,  pp.  19-sa 
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that  both  the  interdisciplinary  requirements  and  the  sheer  numbers 
of  scientists  and  technologists  needed  to  bring  them  to  completion 
would  make  his  plan  of  decentralization  impossible.  Some  of  the 
universities  were  already  becoming  "science  factories,"  specializing  in 
one  or  more  diadplines  and  calling  in  related  specialists  from  other 
inititutk>nii.  Thus  great  central  laboratories  for  chemical  research 
began  to  evolve,  at  the  Universities  of  Illinois,  Chicago,  and  North- 
western, at  the  California  Institute  of  Technology,  and  at  George 
Washington  University.  The  rocket  bboratories  at  the  California 
Institute  of  Technology,  the  radar  prqects  at  mix  and  the  Johns 
Hopkins  University,  and  the  underwater  sound  and  radar  counter- 
measures  laboratories  at  Harvard  all  became  huge  organizations  of 
scientists  and  engineers  representing  institutions  from  coast  to  coast. 
Largest  was  Lee  A.  DuBridge's  Radiation  Laboratory  at  mit,  whose 
staff  of  almost  four  thousand  included  scientists  and  technicians  from 
sixty-nine  different  academic  institutions." 

The  National  Academy  came  t  lose  to  being  something  of  a  "science 
factory"  itself,  as  the  ndrc  called  on  it  for  advice  on  an  increasingly 
large  and  dispaiaie  range  of  research.  The  order  creating  ndrc  in 
1940  had  specifically  permitted  Bush  to  "enter  into  contracts  and 
agreements  with ...  the  National  Academy  of  Sciences  and  the  Na- 
tional Research  Coondl ...  for  studies,  experimental  investigations, 
and  reports.*^  Afker  determining  the  requirements  and  research  the 
services  wanted,  the  ndrc,  and  subsequently  the  ontD,  drew  heavily 
on  Academy  and  Research  Council  committees  for  the  direction  of 
much  of  that  research. 

Reimbursement  could  only  be  obuined  several  months  after  the 
expenses  had  been  incurred,  and  the  Academy's  limited  reserve  funds 
were  inadequate  to  provide  the  working  capital  for  its  expanding 
activities.  Fortunately,  the  Carnegie  Corporation  and  other  founda- 
tions provided  several  hundred  thousand  dollars  for  the  purpose.  By 
the  fall  of  1940  almost  twenty  Academy-Researc  h  Council  committees 
were  engaged  in  studies  or  directing  piojects  for  ndrc."  Following 
Pearl  Harbor,  federal  agencies  were  permitted  to  advance  working 

'*JuIiiu  Stratton,  "Learning  and  Action,"  Anicraan  Philosophical  .SiKiciy,  Proceedtngs 
/0I9:S87-S88  (October  1964):  Bmcict.  SfitiUklt  Agmml  Tku,  pp.  so-ss,  157. 

For  the  wording  of  early  nas-ndrc  contracts,  see  osrd  Box  17. 
•*  The  Annual  Reports  of  thr  Atademy  show  an  addifion.il  twciuv-six  rommittcps  set  up 
in  1941.  thirteen  more  in  i^s,  twenty>four  in  1943,  and  sixteen  in  1944-1945.  a  total 
of  ninety-eight  cominktCCT  concCTncd  ipedficilly  «riih  waitune  research.  Sec  also  nas, 
Awmd  R^m fm  1944-49,  ppw  t-8.  For  the  tvoriting  funda,  aee  nuAtAwmitdll^mtJm 
t946-47t  pp.  t-s. 
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funds  after  a  (()inra(  i  was  iii  (ortc,  but  the  Academy  continued  to  be 
in  need  ot  private  funds  for  preconlraclual  expenses. 

A  second  financial  problem  was  the  mounting  administrative  ex* 
peine  of  oveneeing  the  many  advisory  committees.  The  Comptroller 
General  ruled  that,  under  the  Academy's  Charter,  only  those  ex- 
penses directly  related  to  a  particular  project  could  be  reimbursed. 
Upon  its  establishment  in  June  1941.  the  oskd  took  over  the  ndrc 
contracts  with  the  Academy,  transferred  the  Academy's  contract  %irith 
the  Federal  Security  Agency  to  the  osrd  Committee  on  Medical 
Research,  and,  setting  a  precedent  in  Academy-government  rela- 
tions, arranged  statutory  provision  for  payment  of  the  overhead 
expenses  associated  with  the  Academy's  committee  reports  and  rec- 
ommendations. Thus,  for  the  first  lime  since  the  founding  of  the 
Academy.  Clongress,  through  osrd,  specifically  alltxated  funds  to  the 
Academy  adequately  defraying  the  full  cost  of  its  services.**  I  hese 
arrangements  checked  the  drain  on  the  Academy's  grants  from 
foundations  and  greatly  lacilitated  its  work. 

Nevertheless,  the  continuing  need  for  a  revolving  fund  lor  the 
Research  Council's  Division  of  Medical  Sciences  was  met  to  the  end  of 
the  war  by  a  special  appropriation  from  the  John  and  Mary  R.  MarUe 
Foundation.**  The  extraordinary  complexity  of  the  Academy's  finan- 
cial ties  with  the  government  necenitated  for  the  first  time  the 
appointment  of  a  Business  Manager,  and  in  August  194s  G.  Donald 
Meid  was  brought  from  the  comptroller's  office  at  Purdue  University 
to  join  the  staff  of  the  Academy.** 


The  NRC  and  the  CcmmUtee  on  Medical  Research 

A  second  unprecedented  event  in  Academy-government  relations 
came  about  as  a  consequence  of  the  close  relationship  of  the  Researc  h 
Couiuil's  Division  of  Medical  Sciences  (dms)  with  the  new  osrd 
Committee  on  Medical  Research  (c  mr).  This  was  the  central  issue 
discussed  at  the  first  meeting  of  tiie  Committee  on  Medical  Research 

**  The  legislative  authority  for  the  funding,  in  tin-  amuunt  of  $81,000,  appears  in  Public 
La«r  353,  77th  Ck)ng..  1st  ae».,  Dcoemiher  17,  1941.  Antinriiy  for  wifatequcm  yean 
iqipcan  in  PubKc  Law  679. 77th  Cong.,  ad  ten..  July  as,  194a;  PabBc  Law  139. 78ih 
Gong..  istses5..July  is.  1943:  and PiAlic Law 373,78111  Cof^« ad fCtt.. June aS,  1944 

(nas  Archives:  )ev%ett  file  50.  ijgB). 

"  HhS,  Annual  Report  Jot  1941-42,  pp.  ss,  55. 

^HiA,AmmdRipon  fori942-4Bt  p.  ai;Jcweau>lLG.  HarriionandJ.CHiiMaker. 
Fcbnaiy  34, 194a  (NAa  Aidiivca:  jewett  file  ^aisaB). 
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on  July  31,  1941.  In  effect,  the  Division,  under  Chairman  Lewis  H. 
Weed,  Director  of  the  School  of  Medicine  of  the  Johns  Hopkins 
University,  had  for  more  than  a  year  been  performing  the  functions 
'  of  the  CMR. 

'  In  the  spring  of  1940,  the  Surgeons  General  of  the  Armed  Services 

'  had    calkci    upon    the    Research    Council    for   studies    of  new 

i  chemothcrapeutic  agents  under  development  and  of  the  use  of  whole 

i  Mood  subscitttles  in  the  treatment  of  surgical  shock.  By  late  summer, 

I  Weed  had  established  dms  committees  on  these  and  other  subjects  of 

t  interest  to  the  military,  including  problems  in  nutrition,  anesthesia, 

I  and  sui^ry.** 

>  In  September  1940,  three  months  after  mrnu:  was  created  to  sup- 

I  port  research  on  instruments  of  warfare,  the  Council  of  National 

I  Defense  esublished  a  Health  and  Medical  Committee  "to  coordinate 

I  health  and  medical  acdvities  affecting  national  defense."  Appointed 

I  members  of  the  committee  were  Irvin  Abell,  head  of  the  American 

Medical  Association's  preparedness  unit,  the  three  Surgeons  General, 

and  Weed. 

I  Transferred  to  the  Federal  Security  Agency  that  December,  the 

Health  and  Medical  Committee  concerned  itself  with  medical  school 
curricula,  draft  deferment  of  medical  students,  and  related  adminis- 
trative questions.  Medical  research  was  assigned  to  the  Division  of 
I  Medical  Sciences,  and  in  January  1 94 1  a  contract  was  signed  between 

I  the  Federal  Security  Agency  and  the  Academy  providing  funding  for 

division  committees  on  aviation  medicine  and  neuropsychiatry,  as  well 
as  for  those  created  at  the  request  of  the  Surgeons  General  before  the 
ori^anitation  of  the  Health  and  Medical  Committee.'* 

Although  the  limited  funds  provided  by  the  Federal  Security 
Agency  contract  precluded  an  ambitious  research  program,  by  the 
time  CUE  was  created  the  Division  of  Medical  Sciences  had  established 
liaison  with  its  counterparts  in  Britain  and  Canada  and  had  become 
thoroughly  familiar  with  both  the  personnel  and  the  research  needs 
of  the  military  through  an  ai  live  network  of  eight  major  committees 
and  thirty-three  subcommittees  on  military  medicine  and  surgery, 
totahng  221  members.'* 

**  A.  L.  Barroivs,  Office  Memorandum  725,  April  10.  1940;  Office  Memorandum  763, 
Miy  to,  1940  (nas  Aiduvet:  mid:  Comtnkteci  on  MiKiary  Medidne:  General^;  nas, 
AmmaUUportfor  1939^,  pp.  67-68. 

*•  Stewart,  Organizing  Scimtifir  Rr\enrch  for  War,  p.  99;  nas.  Annual  Report  for  1940-41, 
pp.  69-72;  L.  H.  Weed  to  In  in  Abell,  December  30,  1940  (nas  Archives:  msd: 
Committees  on  Miliury  Medicine:  General). 

»  L.  H.  Weed.  The  Natjoori  Re»eM»h  Coundl  and  McdiaJ  ?npastdnmrjmmmltf 
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A  continuing  role  for  the  division  was  inevitable  when  in  July  1 94  1 
Bush  set  up  the  Committee  on  Medical  Research  as  part  of  osrd. 
Following  cmr's  first  meeting.  Bush  wrote  the  nrc  Chairman,  Ross  G. 
Harrison,  that,  rather  than  creating  an  array  of  new  advisory  groups 
within  CMR,  he  would  "regard  those  committees  and  subtomniiltees  *u» 
already  available"  through  the  nrc  Division  of  Medical  Sciences.** 

Weed,  one  of  the  fiour  dviKaii  memben  of  cmr,  was  made  ils 
Vke-Ghaimiaii,  and  the  diaimien  of  the  eight  war-refated  oommit- 
tees  of  NIC  were  appointed  CMB  ooniultants  to  enable  them  to  propoae 
needed  leiearch  direcdy  to  cmr.  An  omo  oontna  with  the  Academy 
supplied  funding  for  supplementary  administrative  staff  and  for  the 
frequent — in  some  cases  monthly — meedngs  of  die  committees  and 
subcommittees  of  the  Divisicm  of  Medical  Sciences.  Office  space  was 
allocated  for  cmr's  headquarters  on  the  third  Ooor  of  the  Academy 
building,  next  to  those  of  the  division." 

As  the  CMR  program  expanded  over  the  next  three  years,  so  too  did 
Chairman  Richard's  ai  Imiiiisirative  responsibilities.  In  June  1944,  Dr. 
Chester  S.  Keefer,  Wade  Trofessor  of  Medicine  at  Boston  University 
School  of  Medicine,  was  appK>inted  medical  administrative  officer, 
and  six  divisions  were  created  (medicine,  surgery,  aviation  medicine, 
physiology,  chemistry,  and  malaria)  to  take  over  direct  supervision  of 
the  medical  contracts.^*  When  the  war  ended,  cmr  had  placed  593 
contracu  totaling  more  than  $24  million,  all  but  9t  of  them  on  the 
recommendation  of  the  Division  of  Medical  Sciences.  The  medical, 
medicaMechnical,  and  chemical  research  involved  5431  inves- 
tigators, the  largest  numbers  concentrated  in  the  work  on  blood 

^American  Medical  AsioruiHon  //7: 1-9  ( Jiilv  k).  }(^\):  sas.  Annual  Report  for  1940-41, 
p.  72;  E.  C.  Andrus  el  ai  (cds  ).  Advances  in  Military  Medicine  Iosrd.  SCIENCE  IN 
WORLD  WAR  II]  (Boston:  Uiilc.  Brown  8c  Co.,  1948).  vol.  i.,  p.  xlii. 
**  BiHh  to  Harriton,  August  7.  1941  (has  ArcMva:  mbik  Comnynccs  on  Miliiany 
Medicine:  LuuMNI  with  OMIO  Commitlce  on  Medical  Research). 
For  Bush's  penpeciive  on  the  enriilwhmrm  of  cur,  see  his  Pma  tf  Hu  Aetitm,  pp. 

43-47- 

^'Sieiiiiit,  Orgumimf  Scwnli^  Rtmnk  fir  Wm,  pp.  99-101:  A.  L.  Bwrom  to  Borii, 
July  I.  1941  (MAS  Aivhbct:  mid:  Conunhleet  on  Iffiiiaiy  Medidne:  Funds);  Mimilei* 
"Advisory  Committee  on  Buildings  and  Grounds,  AugttSt  8»  1941"  (MAS  Alduves:  OMK 

NAS:  Committee  on  Buildings  and  (irounds). 

Science  Service,  which  had  occupied  offices  in  the  building  since  1924.  was  iorced  to 
find  other  quarters  fai  die  ftU  of  1941  at  the  Academy  acconunodated  an  inritisiag 
number  of  emergency  agendct  (NAS.  Annual  Report  for  1941-42,  p.  18). 

Jewctt  to  Bush,  April  4,  1944.  and  Bush  to  Jruftt.  April  7.  1944  (nas  Archives:  meik 
Coinniittces  on  Military  Medicine:  Liaison  with  osro-cmh:  Reorganization):  memoran- 
dum, Carroll  Wilson  to  Bush,  May  10. 1943  (osao  Box  39);  Ste%vart.Orgwttzstif  Sctrntj^ 
RtmnhfiftWairt  pp.  110-119;  oat-Mac oonapondenoe in oau» Bon  188. 
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substitutes  and  blood  transfusion,  the  development  of  penicillin, 
atabrine  for  malaria,  ddt  and  other  insecticides  necessary  for  the 
health  of  the  armed  services,  aviation  medicine,  and  artificial  limbs.'* 
A  Committee  on  Prosthetic  Devices  in  the  Research  Council,  re- 
quested by  the  Surgeon  General  of  the  Army  in  the  fall  of  1944,  was 
sec  up  under  ossd  oontraa  in  April  1945  under  Paul  E.  Klopsteg, 
Ptofeifor  of  Applied  Sdence  at  Northwettem  Univenity.  It  wai  later 
reooofltkuted  as  a  oontiiiuiiig  advisory  group  to  the  Veterans  Admin- 
istration.*' 

One  of  the  bigest  research  groups  assembled  during  the  war,  that 
for  chemical  and  biological  warfare,  remained  wholly  precautionary 
and  preventive.  Chemical  warfare  research  was  begun  in  1940  in  the 
NDRC  division  concerned  with  gases  and  chemical  proUems,  of  which 
Roger  Adams,  inventor  of  the  irritant  smoke,  adamsite,  in  igi8,  was 
vice-chairman.  A  year  later  it  was  expanded  and  subdivided  in  osrd's 
Divisions  of  Chemistry,  under  Walter  R.  Kirner,  California  Institute  of 
Technology  chemist;  Absorbents  and  Aerosols,  under  William  A. 
Noyes,  Jr.,  Professor  of  Chemistry,  University  of  Rochester;  Chemical 
Engineering,  under  Robert  P.  Russell  of  the  Standard  Oil  Develop- 
ment Company;  and  Explosives,  under  George  B.  Kistiakowsky, 
Professor  of  Chemistry,  Harvard  University. 

Through  contracts  with  chemical  warfiue  laboratories  established 
at  nrr,  Columbia*  Chicago,  and  Illinois,  the  ndkc  developed  new 
methods  of  detection  and  new  protective  devices  and  equipment  for 
toxic  warfiure  and  produced  an  arsenal  of  advanced  chemical  warfare 
weapons,  including  toxic  agents,  a  chemical  mortar,  smoke 

Sii-wart,  Organizing  Scimtijir  Research Jor  War,  pp.  102-105;  Baxtrr,  Scientists  Against 
Tme,  pp.  899-300:  A.  N.  Richards's  testimony  'vaHtanngs  on  Sdenct  Legislation  (S.  1297 
mdRdaitdBiUs).  pp.  458-4&4. 

By  AugiM  1945  the  Rnearcb  Caundrf  Division  of  Medical  Sdencct  compriied  915 
members  on  twelve  major  commiltces  and  thirtv-four  subcommittees,  covering  the 
fields  of  aviation  medicine,  chemotherapcutic  and  other  a^erus.  convalescence  and 
rehabiliution,  industrial  medicine,  medical  information,  medicine,  neuropsychiatry, 
fMlhology,  saniury  engineering,  shock  and  transfiMioii.  lurgery,  and  tieatment  of  gat 
casualdes  (Slewart.  Or^fsmzn^  Sdtnti/ic  Research  for  War,  p.  101). 

Including  the  nrc  Committees  on  Drugs  and  Medical  Supplies  and  the  Board  for 
Coordination  of  Malarial  Studies,  there  were  fourteen  main  and  forty-two  subcommit* 
tee*,  with  a  membership  of  979  [George  B.  Darling  in  Morria  FIshbein  (ed.),  Doctors  M 
Wmr  (New  Yorit:  E.  P.  Dudon  le  Ca.  1945)^  pp*  9fi9-S7>l* 

On  the  production  of  penicillin,  see  H.  T.  Clarke,  J.  R.  Johnson,  and  Sir  Robert 
Robinson,  The  Chemistry  Penicillin  (Pnnceton:  Princeton  University  Press,  1949),  and 
HAS,  Annual  Report/or  1948-49,  p.  3;  also  A.  N.  RichardsinA/otorr  207:441-445(1964). 
^AdtmimmMililmyllMkmi,  vol  I.  pp.  13^139;  "as.  AmmdRapmtfw 1944-45, 


i 
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generators,  tlanu  th rowers,  and  irKcndiaries.  To  cmr  was  assigned  the 
medical  research  under  contracts  supervised  by  the  Research  Coun- 
cil's Committee  on  the  Treatment  of  Gas  Casualties.  Some  idea  of  the 
extent  of  research  undertaken  for  the  Chemical  Warfore  Service 
(cws)  may  be  seen  in  a  single  investigation,  that  of  the  toxicology  of 
flame  atteck,  which  involved  ndbc  uniu  at  urr,  the  Standard  Oil 
Development  Company,  New  York  University,  the  Harvard  and 
Johns  Hopkins  Medical  Schools,  the  Navy  Bureau  of  Ordnance  and 
Medicine,  the  Armored  Medical  Research  Laboratory,  and  the  Exper- 
iment Station  at  Suffield,  Canada.'^ 

The  need  to  meet  the  possible  threat  of  so-called  biological  or 
bacteria!  warfare  (including  many  chemical  substances  as  well)  be- 
came a  War  Department,  rather  than  osRD,  responsibility,  aided  by 
the  counsel  of  an  Academy  committee.'* 

The  feasibility  of  biological  warfare — the  deliberate  use  of 
f>athogenic  and  chemical  agents  to  produce  disease  or  death  in  man, 
animals,  and  crops — had  for  some  time  been  under  investigation  in 
Great  Britain  and  Canada  when,  in  July  1941,  Secretary  of  War 
Stimson  called  a  meeting  of  representatives  of  the  Chemical  Warfore 
Service,  the  Surgeon  General  of  the  Army,  Army  G-2  (Intelligenoe), 
and  OSRD  to  consider  the  potential  threat  They  agreed  to  call  on  the 
National  Academy  to  assess  its  current  potentialities.** 

In  October  1941,  the  Academy  and  Research  Council  appointed  a 
twelve-member  "wbc**  Committee  to  make  the  assessment,  headed  by 
Edwin  B.  Fred,  Dean  of  the  Graduate  School  and  Professor  oif 
Bacteriology  at  the  University  of  Wisconsin." 

In  February  1942,  the  committee  rep)orted  biological  warfare  a 
distinct  possibility  and  urged  that  defensive  and  offensive  measures 

"  I<co  p.  Brophy  e(  at..  The  Chrmiral  Warfare  Service:  From  Laboratory  to  Field,  UNITED 
STATES  ARMY  IS  WORLD  WAR  II  (WashitiRton:  OfTice  of  ihe  Chief  of  Milkary 
History,  Departmetu  oi  the  Army,  1959).  pp-  165-166  and  '.haptcrs  I-IV. 
*■  Memofandttin,  Bush  to  H.  H.  Bundy.  Special  Aimtaiit  tt>  the  Secretary  of  War, 
December  si.  1941  (osao  Bok  50a). 
Except  as  nn\v<\.  this  lirirf  ac  < outit  of  biological  warfiuc nteairh  b faascd  oa  Brophy. 

The  Chemical  Warfare  Srrx'ue,  Chapter  V. 

**  Members  of  the  commiitee  included  William  M.  €3ark,  physiological  chemist  at  Johns 
Hopkins;  Loim  O.  Kimmel  of  die  Rodtefeller  Imlitnle;  Thotnai  If.  Riven,  bac- 
teriologist at  the  Rockefeller  Institute  Hospital:  William  H.  Taliaferro.  University  of 
Chicago  microbiologist:  Lewis  H  Weed  and  Ross  Harrison  of  nrc:  and  Academy 
President  Jeweti.  Liaison  tiicinbcrs  included  represenutivcs  of  the  cws.  Army 
Ordnance,  Navy  Bureau  of  Medidne  and  Surgery.  Surgeon  GeneraTa  Offfioe,  Dapan* 
ment  of  Agriculture,  and  U.S.  Public  Health  Service. 
On  thai  committee,  leejewett  in  Mta^AmmotRi^artftr  i946^7,  p.  4. 
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be  formulated  at  once."  A  month  later  the  British,  through  osrd 
liaison,  reported  their  progress  in  experimental  studies  and  some 
actual  production  of  agents,  and  urged  this  country  to  undertake  the 
large-Kale  program  it  was  noi  equipped  to  launch.  On  May  15  an 
advisory  agency  of  eight  called  the  War  Research  Service  (was), 
headed  by  George  W.  Merck,  manufacturing  chemist  and  President 
of  Merck  and  Company,  and  Edwin  Fred  of  the  now  disbanded  ^tbc" 
Committee,  was  set  up  in  the  President's  Federal  Security  Agency. 

The  War  Research  Service  was  to  recommend  biological  warfare 
projects  to  appropriate  federal  agencies  and  initiate  research  through 
cws  contracts  with  universities  and  industry,  wnu  was  formally  or- 
ganized in  September  1948.  A  month  later  a  new  Academy  and 
Research  Council  group,  the  "abc"  Committee,  met  to  act  as  technical 
adviser  to  the  War  Research  Service,  its  Chairman  W.  Mansfield 
Clark,  Professor  of  Medicine  and  Chemistry  at  Johns  Hopkins  Uni- 
versity, Among  its  members  were  Roger  Adams  and  Milton  C.  Win- 
ternitz,  whose  divisions  in  ndrc  and  cmr,  resp)eciively,  carried  out 
chemical  and  medical  research  for  the  Chemical  Warfare  Service. 
Both  men  were  veterans  of  gas  war£we  in  World  War  I. 

Until  laie  in  1943,  was  concentrated  on  establishing  antibiological 
warfare  programs  in  the  United  States,  the  Defense  Commands,  and 
the  Theaters  of  Operations  and  on  supervising  basic  research  in  the 
universities.  Then,  military  reports  of  German  rocket  research,  at 
once  suspected  of  being  a  potential  vehicle  for  biological  agenu, 
resulted  in  a  redirection  of  policy.  In  June  1944,  within  a  week  after 
the  first  V-i  rocket  bomb  fell  on  England,  the  President  transferred 
the  program  from  the  civilian  War  Research  Service  to  the  Chemical 
Warfare  Service  and  ordered  all-out  preparation  for  possible  retalia- 
tion. 

The  discontinued  "abc"  Committee  was  succeeded  in  September 
1944  by  the  Academy's  "def"  Committee  under  O.  H.  Ferry  Pepper, 
Professor  of  Medicine  at  the  University  of  Pennsylvania,  to  guide  the 
technical  research  of  a  new  Special  Projects  Division  in  the  cws. 
Research  laboratories  for  the  cws  were -constructed  at  Camp  Detrick, 
Maryland;  production  plants  at  Vigo,  Indiana;  and  proving-ground 
installations  at  Horn  Island,  Mississippi,  and  Granite  Peak,  Utah.  To 
the  end  of  the  war,  the  Academy  committee  remained  the  top 

•'  The  preparation  of  a  cognate  report,  Rosebury.  Rabat,  and  Boldl's  "Bacterial 
Warfare:  A  Critical  Analysis  of  the  Available  Agents,  1  heir  Possible  Miliury  Appiica- 
tkmi,  and  die  Meant  for  Protection  Against  Them."  authorised  by  A.  R.  Dodics  of  the 
Academy  and  member  of  cmr,  was  submitted  to  the  Research  Cx)uncil  in  June  1948  and 
subsequently  inrinted  in  Thtjomml  tf  immmoltgf  36:7-96  (May  1947). 
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advisory  body  to  the  Secretary  of  War  in  matters  of  biological  warfare. 
Its  offices  were  Uxaled  in  the  Academy  building  in  Washington." 

At  the  height  of  its  activities,  the  biological  warfare  program  was  by 
far  the  largest  research  element  in  the  Chemical  Warfare  Service, 
comparable  only  to  the  Manhattan  Project  in  the  numbers  of  ipc- 
cialized  scientists  and  engiiieen  iiiaiuiiiig  ili 

of  greatest  apprehension  concerning  enemy  use  of  chemical  and 
biological  weapons  were  just  prior  to  the  landing  of  U.S.  troops  in 
Italy  in  the  autumn  of  1943.  in  Nonnandy  in  June  i944t  and  during 
the  preparations  for  the  advance  up  the  island  chain  in  the  VadSk. 

The  persistent  reports  of  German  intentions  to  resort  to  germ 
warfare  subsequently  proved  to  be  only  an  element  of  psychological 
warfare.  Their  considerable  research  had  actually  been  aimed  at 
protecting  their  troops  against  bacterial  agents  reportedly  used  bv 
guerilla  agents  on  the  eastern  front.  On  the  other  hand,  the  Japanese 
had  indeed  developed  a  "bacillus  bomb,"  but  despite  official  ap- 
prehension it  was  never  present  in  any  of  the  great  paper  balloons 
that  crossed  the  Pacific  and  descended  in  the  forests  of  the  Northwest 
and  Canada  early  in  1945.  The  balloons  were  freighted  only  with 
explosives  and  incendiaries. 


Other  Academy  and  Research  Council  Adxnsory  CommiUees 

Metallurgy  was  another  field  in  which  the  Academy  and  Research 
Council  played  a  large  and  significant  role."  In  July  1940  the  Advi- 
sory Commission  of  the  Council  of  National  I>efense  had  asked  the 

Academy  to  assist  in  determining  which  of  several  processes  then 
available  for  making  high-grade  mangaruse  from  manganese  ore 
would  prmlucc  substantial  tonnage  most  quickly  lor  steel  production. 
Additional  requests  so  increased  during  the  next  six  months — for 
advice  on  problems  associated  with  tin,  lx,*ryllium,  chromite,  and 
other  minerals — that  in  February  1941  Jewell  and  Harrison  ap- 
pointed a  joint  Academy-Research  Council  Advisory  Committee  on 

■*  MAS.  AwmmHUptnfm  I944~45t  p.  7: 1943-^,  p.  t.  See  aiao»  memoniidiiiii.  "Activ- 
ities of  the  Academy  and  the  National  Research  Council  related  to  Chemial  and 

Biological  Warfare:  1917-1970"  (nas  Archives:  org:  Activities:  c:bw:  1970). 
"  C.  G.  Suits,  George  R.  Hart  i^on,  and  Louis  Jordan  (cds.)t  Appiud  Physics  :  tUctrorucs, 
OfHa,  MtMmgf  {oua>,  SaSNCE  iN  WORLD  WAR  IT]  (BoMon:  linle.  Brown  k  Co.. 
1948).  pp.  S>4-3>9- 
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t  Metals  and  Minerals  under  Clyde  £.  Williams,  Director  of  the  Battelle 

Memorial  Institute.'* 
'  In  July  1941  Bush,  faced  with  increasing  osrd  involvement  in 

I  metallurgical  problems,  asked  the  Academy  to  devise  some  coordinat- 

t  ing  mechanism.  Jewett  and  Harrison  responded  that  December  by 

i  appoindng  a  Metallurgical  Advisory  Gommittee,  again  under  Wil- 

t  Kams,  comprising  representadves  of  leading  industrial,  professiooal, 

I  academic,  and  government  agendes.  The  following  May,  this  commit- 

I  tee  and  the  Advisory  Committee  on  Metals  and  Minerals  were  merged 

to  form  the  Academy-Research  Council  War  Metallurgy  Commit- 
I  tee." 

I  During  the  next  four  years  the  War  Metallurgy  Committee  and  its 


staff  of  fourteen  directed  the  expenditure  of  over  $1.5  million  pro- 
vided by  the  War  Production  Board  for  research  on  production  of 
alumina  and  magnesium,  on  mica  processing,  on  iron  and  steel 
processing,  on  industrial  diamonds,  and  on  a  wide  variety  of  conser- 
vation and  substitution  studies  and  surveys.  Similarly,  nearly  $5 
million  in  osrd  research  contracts  were  the  resfxinsibility  of  the 
committee  in  the  fields  of  aircraft  materials,  armor  plate,  guns  and 
ammunition,  heat-resisting  alloys,  welding,  and  foundry  materials 
and  practice.  In  all,  the  War  Metallurgy  Conunittee  provided  oskd 
and  the  War  Production  Board  with  over  a  thousand  reports  before 
the  conclusion  of  its  work  in  June  1946.** 

Another  wide-ranging  program  was  the  Research  CouncO's  direc- 
tion of  technical  and  industrial  research  for  the  Army's  Quartermas- 
ter Corps,  which  began  in  May  1943  when  members  of  the  Corps 
came  to  Jewett  with  a  list  of  sixteen  critical  difficulties  they  were 
having  with  combat  clothing  and  equipment.  By  December  1945,  the 
Research  Council's  Division  of  Engineering  and  Industrial  Research 
had  supervised  ff)rty  four  projects  for  the  Quartermaster  General, 
concerning  textiles,  leather  and  footwear,  plastics,  insecticides,  per- 
sonal equipage,  and  other  quartermaster  items.** 

**"RqM>rton  Acriviricicf  the  AdviioryCoinniitteeoii  Metab  and  Minerali  of  the  War 

Metallurgy  Committee,  nav-nrc.  19.40-19.15."  1946,  pp.  15-22  (nas  Arduvct:  lleUU 
War  Metallurgy  Committee;  Advisory  Committee:  Report  on  Activities). 
"Bush  to  Jewett,  July  25,  1941.  and  alUched  correspondence  (usko  Box  17);  NAS 
Arduves;  Jewett  file  50.1316-18  and  50.7*7. 

NAS.iiiiiniBf  Jl«;^<  for  1943-46,  p.  57. 

Office  memorandum,  VV.  H.  Kenerson,  subject:  Qunriermastrr  Department  Projects, 
May  13,  1943  (NAS  Archives:  e&ir:  Com  on  qm  Problems:  Beginning  ot  Program); 
Jewett  to  Brig.  Geo.  Georges  F.  Doriot,  Deoendier  13,  1945  (ibid..  General);  oorrespoiH 
denoe  in  ohu>  Boat  186. 
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Altogether,  between  1940  and  1945,  the  Academy  entered  into 
thirty-four  war-related  contracts  with  ten  federal  agencies  for  advi- 
sory and  administrative  services,  including  the  Civil  Aeronautics 
Administration  (three  contrKts),  Defense  Plant  Corporation  (one). 
Navy  Department  (four).  War  Department  (eight).  Federal  Security 
Agency  (two).  Council  of  National  Defense  (one),  Offke  for 
Emergency  Management  (two),  osrd  (ten).  War  Food  Administratioa 
(two),  and  War  Production  Board  (one).  All  committee  members 
served  without  personal  compensation,  the  only  reimbursement  be- 
yond direct  costs  being  that  to  the  Academy  for  overhead  expenses  of 
contract  administration. 

AmonjT  the  largest  contracts  was  that  for  the  selection  and  training 
of  aircraft  pilots — $663,500 — begun  in  1940  and  lasting  almost  tt)  the 
end  of  the  war.  Contracts  with  the  Federal  Security  Agency  and 
osrd's  Comniiitee  on  Medical  Research,  for  advisory  services  in 
connection  with  almost  $25,000,000  in  medical  research,  totaled 
$1,089,256.  Aduiinistering  research  in  combat  clothing  and  equip- 
ment for  the  Quartermaster  Corps  came  to  $962,500;  the  metallurgi- 
cal program  for  osrd  amounted  to  $509,500;  and  that  on  materials 
and  material  substitutes  for  the  War  Production  Board,  $337,500. 
Other  Academy  contracts  in  smaller  amounts  ranged  from  its  studies 
of  aluminum  salvagve,  aircraft  production,  and  mine  field  clearance  to 
the  assessments  of  the  potentialities  of  biological  nvarfere,  problems  of 
sound  contn^,  and  studies  in  food  and  nutrition."  Government 
contracts  placed  with  the  Academy  during  the  War  totaled 

Two  special  panels  attached  to  ndrc.  on  applied  mathematics  and 
applied  psychology,  began  as  Academy  committees.  That  in  mathe- 
madcs  was  set  up  in  the  summer  of  1941  to  aid  osrd  in  making 
greater  use  of  mathematicians.  The  membership  of  the  committee 
under  Marston  Morse  was.  however,  weighted  with  the  pure  mathe- 
maticians in  the  Academy,  and  when  greater  need  for  applied  math- 
ematicians arose  in  December  1942,  Bush  drew  from  that  group  for 

A  second  committee  on  food  was  that  in  the  Research  Coimcil's  Division  of  .An- 
thropology and  Psychology,  the  Committee  on  Food  Habits,  under  Carl  £.  Guihe. 
Quinmn,  and  Marguvt  Mead,  Execudve  Secreoury.  Fnmi  1941  to  1947  die  comoriiiee 
was  active  in  determining  the  food  habits  of  various  ethnic  and  •ocioeconomic  groups 
and  their  relation  to  the  goals  of  the  W.Tr  Vn<xi  Administration,  and  the  food  habits  of 
war-torn  countries  requiring  emergency  iood  supplies  {f*AS,Annmi  Report  Jar  1 940-41, 
pp.  77-78  . . .  1944-45,  p.  52:  Margaret  Mcwl.  M  HflMi  Rmmtk:  FnUtmi  tflkt 
I96(KSp  NAS-mc  Publication  1115, 1964). 

MAS,  Ammal  Rtpmt far  1944^5,  pp.  t-6. 
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his  panel  in  ndrc,  headed  by  Warren  Weaver  of  the  Rotkcteller 
Foundation.  Nevertheless,  of  the  several  hundred  who  ultimately 
comprised  the  panel,  a  large  number  were  professionally  designated 
as  pure  mathematidans,  and  other  "pures"  held  direct  appointments 
throughout  the  war  on  the  stafb  of  technical  services.**  Of  that 
discipline  Dr.  Jewett  was  to  say  in  a  moment  of  mild  hyperbole: 

Wtthotit  insinuadng  anything  as  to  guilt,  the  chemists  declare  that  thu  is  a 
physicists*  war.  With  about  equal  justice  one  mi^^t  say  it  is  a  mathematicians* 


One  of  the  most  useful  and  significant  developments  of  World 
War  II  was  the  concept  of  operations  research.  It  had  been  variously 
defined,  but  for  purposes  of  this  discussion  it  can  be  described  as  "the 
application  of  the  experimental  and  theoretical  methods  of  physics 
and  mathematics  to  industrial  and  military  problems.  .  .  ,***■  and  as 
"involving  many  variables  for  which  there  are  several  alternative 
courses  of  action."*' 

The  British,  who  devised  it,  applied  it  first  to  the  coordination  of 
Ihelr  aircraft  warning  radar  with  antiaucraft  batteries  and  defending 
aircraft.  In  this  country,  it  was  applied  uiitially  to  subsurface  warfore. 
At  the  request  of  the  Navy,  the  ndrc  established  in  March  1948, 
imder  Section  G-4  of  ndrc,  a  body  known  as  the  Antisubmarine 
War£une  Operation  Research  Group  (asworg).**  By  the  end  of  the 
%irar  scores  of  research  analysis  units  were  working  at  test  and  research 
installations  here  and  overseas,  assessing  weapons  performance, 
studying  hffHwtir*  data,  and  aiding  in  photographic  interpretation  and 
bomb-damage  assessment** 


**  Bush  to  Jewett.  January  30.  1948  (osxo  Box  17);  Morse  to  Jewett.  April  7,  194s,  and 
W.  F.  Durand  to  Conant,  April  16.  1943  (osrd  Box  186);  Marshall  H.  Stone,  "Ameriran 
Mathetnaticians  in  the  Present  War."  Saence  7^:529-535  (December  15,  1944).  Sec 
also  Warren  Waver  to  Marston  Morse.  February  ss,  1943  (nas  Archives:  }emm.  file 
50.197);  tramcripc  of  interview  with  Mone,  November  9, 1968  (nas  Ardiivet:  mas:  nas 
History);  nas  Archives:  fx  Bd:  Com  on  Applied  Mathematical  Statistics:  1942- 1953. 
*'  Quoted  in  Morse.  Mathematics  and  the  Maximum  Scientific  Effort  in  Total  War,** 
Scieniifk  Monthly  56:51  (January  1943)- 

•  Eari  Ube«.  -Sdentiits*  New  Method  for  Rcseuch,"  New  York  HtnU  THttme.  June 
SO.  1951. 

**  "Cooperative  (){>erations  Research,**  Research  fm  Initutrf  (Stanford  Research  Insti- 
tute) 6:1  (September  7,  1954). 

**  Baxter,  ScinOists  Against  Time,  pp.  404-406.  See  also  J.  G.  Crowther  and  R.  Whid> 
dmpan^SikmfM  Wmr  (London:  H.MS.O.t  1947V  PP^  9>-»t* 
•*  Baxter,  5fiwa'rfi  iffmrt  Tlnr,  pp.  97, 409-410. 
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The  Applied  Psychology  Panel  of  the  ndrc  grew  out  of  the  mili- 
tary's need  for  development  of  effective  methods  of  selecting  and 
training  the  personnel  who  would  operate  the  complex  new  weapons 
being  developed  by  osrd.  It  had  been  originally  appointed  in  1941  as 
the  Committee  on  Service  Personnel— Selection  and  Training  of  the 
Research  Council's  Division  of  Anthropology  and  Psychology,  but  the 
increasing  scope  of  its  activities  led  Bush  to  bring  it  direcdy  into  the 
NDRC's  structure  in  the  hiH  of  1949.  Some  direct  results  of  pnjects 
undertaken  by  the  panel  were  the  adoption  by  both  the  Army  and 
Navy  of  a  test  of  aptitude  for  selecting  radio  code  operators,  an 
improved  training  program  for  radar  operators,  a  25  percent  increase 
in  the  accuracy  of  B-29  gunners,  systematic  lesson  plans  and  training 
manuals  for  use  with  most  Navy  guns,  and  highly  successful  classifica- 
tion and  training  programs  utilized  b\  the  USS  New  Jersey  and  the 
Amphibious  Training  Command  of  the  Atlantic  FleeL<* 


The  Question  €f  an  Atomic  Bomb 

The  most  far-reaching  decision  made  in  mid-i94o  was  to  attach  the 
Uranium  Committee  under  Dr.  Briggs  to  the  newly  organized  ndec, 
on  the  same  level  as  its  divisons  and  with  similar  access  to  research 
funds.  To  strengthen  the  committee,  Bush  brought  in  physicists 
Merle  A.  Tuve  of  the  Carnegie  Institution  of  Washington,  George  B. 
Pcgram  of  Columbia  University,  Jesse  W.  Beams  of  the  University  of 
Virginia.  Ross  Gunn  of  the  Naval  Research  Laboratory,  chemist 
Harold  C.  Urey  of  Columbia  University,  and  as  consultant,  physicist 
Philip  H.  Abelson,  also  of  the  Carnegie  Institution. 

The  new  committee  agreed  that  the  research  in  "atomistics"  must 
be  increased,  even  though  a  majority  of  the  members  were  inclined  to 
view  nuclear  fission  as  a  source  of  unlimited  useful  energy  sometime 
in  the  future  rather  than  the  means  to  an  ultimate  weapon  in  the 
coming  war.*'  Enough  was  then  known  to  make  clear  that  the  possibil- 
ity of  the  release  and  control  of  atomic  power  presented  almost 

^Ibid.,  pp.  ff.;  notti  for  "A  hiilary  of  mc  ptydiutogy  and  the  wmT  (osbo  Bob  i W); 
Chufat  W.  Bray,  Psychology  md  Milikuy  Pnfiamy:  A  Hktmy  tf  At  AppUtd  Ptyektkff 
Panel  of  At  Noliomd  D^mut  Rumnk  CmmUlti  (hmotnan:  Princecon  Univeniiy  Hem, 

1948) 

**  A.  H.  Comptoii,  Atomu  iluesi:  A  Penonai  Narrative,  p.  46.  This  account  also  Icvio  uii 
Conant't  dihty-page  numiiicript.  "A  Hinory  of  the  Developincnt  of  an  AttMnk  Bonb,** 
written  in  the  spring  of  1943  (aec  Bush-Conant  (lies.  Box  3030.  S*i  HlMoriad,  in 
Reconb  of  Hq.,       Atoaic  Eneigy  CommiiMoo,  Waalnngioo,  D.C). 
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insuperable  difficulties  and  belonged  in  ihe  category  of  long-range 
research.  Some  ndrc  members,  notably  Conant,  protested  its  inclu- 
sion  as  an  ''instrumentality  oi  war"  in  the  research  program,  since  it 
represented  so  much  pure  research  in  nuclear  physics  as  to  commit 
many  of  the  top  physidsts  required  in  more  immediate  matters.** 
Nevertheless  the  exploration  could  not  be  abandoned;  and  accepting 
Briggs's  methodical  approach.  Bush  approved  in  July  a  request  of  the 
Uranium  Committee  for  $140,000  to  continue  experiments  with 
uranium  and  graphite  for  further  determination  of  their  physical 
constants. 

In  the  spring  of  1941  Karl  Compton  and  Ernest  O.  Lawrence  of  the 
University  of  California,  inventor  of  the  cyclotron,  urged  Bush  to 
stimulate  Briggs's  committee  further.  The  British  research  appeared 
to  be  making  greater  strides  than  our  own,  and  Briggs's  committee 
was  neglecting  promising  alternative  approaches  to  an  answer.  Feel- 
ing the  weight  of  their  arguments.  Bush  had  l^wrence  appointed  a 
temptorary  consultant  to  Briggs.*'  And,  several  weeks  later,  he  asked 
Jcwett  to  appoint  a  committee  of  the  National  Academy  to  review  the 
program,  advise  Briggs  and  ndrc  on  the  possible  military  aspects  of 
atomic  fission,  and  ratake  definite  recommendations  for  fiiture  work 
*1n  diis  difficult  field."'** 

Jewett  convened  a  committee  with  Arthur  H.  Compton  of  the 
Unhfersity  of  Chicago  as  chauman  that  included  Ernest  Lawrence; 
theoreticad  physicist  John  C.  Slater  of  mit;  John  H.  Van  Vleck, 
Harvard  physidst;  and  physical  chemist  William  D.  Coolidge,  recently 
retired  Director  of  Research  at  General  Electric. 

The  committee  was  deeply  conscious  of  the  almost  unopposed 
German  conquest  everywhere  and  foresaw  a  war  "which  [might] 
continue  for  a  decade  or  more"  with  any  eventual  reversal  of  its 
course  imperiled  by  the  assumed  German  lead  in  nuclear  research. 
Yet  Urey  at  Columbia  was  not  alone  in  believing  he  "could  see  the 
fission  process  impossible  by  all  methods  then  under  investigation." 
Still,  the  threat  was  there,  and  gaining  the  lead  might  be  the  only  hope 
for  a  successful  outcome  of  the  war."* 

**Biidi  10  Jewell,  June  7.  1941  (abc  Biuh-Coaant  filet.  Bok  5030,  S-i  Hiiiorkal); 
Hewlett  and  Andenon,  Tkt  Nm  WtM^  p.  17;  Baxter,  StmUm  Agaimt  Tim,  pp. 

424-423 

Hewlett  and  Anderson.  The  Nrw  World,  pp.  35-36. 
'**  Bush  to  Jewett,  April  15,  1941  (a£C  Bush-Conant  nies.  Box  3031,  Misc.  S-i);  Bush  to 
Jcwett.  April  19,  1941  (nas  Arddvet:  oac:  mas:  Coauniiiee  on  Atomic  FiMion:  Geii> 

eral). 

'**  A.  H.  Compton  to  Jewett,  May  17.  1941.  "Eqwrt  of  the  National  Academy  of 
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A  meeting  on  ihe  Berkeley  Campus  of  the  University  of  California.  March  29.  1940,  to 
discuss  the  propcMed  construction  of  a  184-inch  cyclotron.  Lfft  to  right:  Ernest  O. 
Lawrence,  Arthur  H.  Compton.  Vannevar  Bush,  James  B.  Conant,  Karl  T.  Compton. 
and  Alfred  Loomis  (Donald  Cooksey  photograph  courtesy  the  Lawrence  Berkeley 
Laboratory,  University  of  California). 


The  Academy  report  submitted  to  Bush  on  May  17,  1941,  after 
several  weeks  of  study  and  a  meeting  with  Briggs's  committee,  re- 
flected the  cautious  but  optimistic  view  of  the  committee.  It  recom- 
mended an  intensified  research  effort  over  the  next  six  months  to 
determine  whether  a  large-scale  program  would  be  likely  to  produce 
militarily  useful  applications  and  justify  the  continued  diversion  of  so 
many  physicists  from  other  military  problems.  Of  primary  imfxjr- 
tance  was  achievement  of  a  controlled  chain  reaction  of  uranium  in  an 
atomic  pile.  If  successful,  it  would  probably  make  pxjssible  the  produc- 
tion of  militarily  useful  radioactive  materials  within  a  year  and  in 
three  years  a  power  source  for  submarines  and  other  ships.  In  the 
meantime,  much  more  study  of  isotope-separation  methods  was 
necessary  to  justify  construction  of  pilot  plants.  As  for  the  achieve- 
ment of  critical  amounts  of  fissionable  uranium  isotope  U-235  for  a 


Sciences  Committee  on  Atomic  Fission"  (aec-osrd  files,  Box  6171,  Jewett  correspon- 
dence, in  Washington  National  Records  Center.  Modern  Military  Records  Division. 
Suitland.  Maryland):  Urey  to  A.  H.  Compton,  May  3,  1941  (ibid.). 

As  Conant  recalled,  "there  was  a  possibility  that  the  consunts  of  nature  would  be  such 
that  atomic  energy  for  power  would  be  possible,  but  an  atomic  explosive  impossible" 
[On  Vndmtandmg  Science:  An  Historical  Approach  (New  Haven:  Yale  University  Press, 
1947).  p.  xii). 
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bomb,  it  would  be  difficult,  uncertain,  exceedingly  costly,  and  at  least 
three  to  five  years  away."** 

Jewett  thought  the  report  "authoritative  and  impressive/'  but 
agtted  mrith  Bush  that  its  emphasb  on  research  and  on  uranium 
fission  as  a  power  source  was  not  enough.  And  without  more  im- 
mediate miliary  application  in  view,  some  on  Bush's  ndrc  staff 
balked  at  the  large  sum  of  money— it  amounted  to  $550,000— 
proposed  for  uncertain  research.  Bush  realized  he  had  not  asked  the 
Academy  conunittee  the  right  question. 

It  was  as  much  to  expand  and  speed  up  the  uranium  program  as  to 
bridge  the  gap  between  research  and  development  in  the  overall 
program  that  oskd  was  created  in  June  1941  and  ndrc  subordinated 
to  it.""  With  that  reorganization  in  progress.  Bush  again  called  on  the 
Academy,  this  time  for  a  report  on  the  engineering  aspects  of  the 
uranium  program  that  would  provide  an  answer  to  "how  far  and  how 
quickly  results  could  be  put  into  practical  use,"  assuming  the  success 
of  current  fundamental  research."*^  The  committee,  augmented  by 
chemical  engineers  Oliver  E.  Buckley,  recent  successor  to  Jewett  as 
President  of  the  Bell  Telephone  Laboratories,  and  L.  Warrington 
Chubb  of  Westinghouse,  had  its  second  report  ready  on  July  1 1.*** 

The  report,  wUch  Bush  saw  in  draft  fbiin  on  July  9,  disappointed 
him.  It  endorsed  the  previous  proposals  from  an  engineering 
standpoint,  but  with  so  much  fundamental  research  still  under  way, 
the  committee  found  it  impractical  to  n»ke  any  real  engineering 
appraisal  until  the  experimental  demonstration  of  a  controlled  chain 

'**  "Minutes  of  the  Advisory  Committee  of  the  National  Academy  on  Uranium  Disinte- 
gration,'* April  50.  1941  (nas  Archives:  Committee  on  Atomic  Fission:  General); 
*%epon  of  the  Natkmal  Academy  of  Sdenoes  Conndnee . . .  May  17, 1941'*:  Hcwien 
and  AndenoQ.  Tht  New  World,  pp.  $6-38;  Coinploii,i<lpnK  QfuO,  pp.  46-47:  Smyth, 

Atomic  Energy,  pp.  51,  71. 

'**To  accelerate  its  contract  research,  Briggs's  committee  was  reorganized  in  the 
summer  of  194 1  and  again  that  December,  when  it  became  the  S-i  Sectioo  of  oom. 
Members  of  the  committee  in  that  period  included  Conant  as  Bush's  representative  and 
dircaor  of  the  program;  Gregory  Breit;  Edward  U.  Condon.  Westinghouse  Research 
Laboratory  physicist;  Lloyd  P.  Smith,  Cornell  physicist;  Henry  D.  Smyth.  Princeton 
physicist;  Urcy;  Lawrence;  A.  H.  Gompton;  and  £ger  V.  Murphrec.  Director  of 
Research,  Standard  Ofl  Development  Company.  For  the  changing  membenhip,  see 
Smyth,  Atomie  Entrgj,  pp.  47-49, 5in,  75-77, 81, 84;  Hewlett  and  Anderson,  Tht  Nem 
World,  pp.  19-20.  25.  44-45.  5'  -  75 

'**  Bush  to  Jewett.  June  13,  1941  (nas  Archives:  Committee  on  Atomic  Fission: 
General)* 

***  Jewett  to  Bush,  June  35,  1941  (aec  Btuh-Cooani  files.  Box  9030,  S-t  Hisiorical); 
Hewlett  and  Andenoo,  Tkt  Ntw  World,  pp.  s9-39* 
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reaction  had  been  achieved.  The  committee  still  ofTered  only  "reason- 
able hopes'*  of  tucceit  in  this  "n^eaSfy  new  tUng.** 

The  report  also  noted  a  new  developaient  that  spring,  the  possibil- 
ity of  a  phitonium  bomb,  based  on  the  transuranic  element  No.  94 
found  by  Glenn  T.  Seaborg,  a  chemistry  instructor  under  lAwrence  at 
Berkeley.  Pluttmium,  probably  as  fissionable  as  U-a35,  seemed  to  the 
committee  a  likely  basis  in  the  distant  future  for  what  might  be 
described  as  a  "super  bomb.""* 

The  committee  believed  Bush  to  be  concerned  at  that  juncture  with 
the  next  stage  of  the  undertaking  before  he  Ruthorized  all-out  re- 
search and  requested  large-scale  appropriations.  It  therefore  recom- 
mended the  establishment  of  a  central  laboratory  in  ndrc,  like  that 
for  radar  at  mit,  to  test  the  pK)ssibility  of  a  chain  reaction  in  purified 
unseparated  uranium  and  to  accelerate  efforts  to  separate  uranium 
isotopes  in  quantity,  "since  this  appears  to  be  the  only  way  in  which 
the  chain  reaction  could  be  brought  about  in  a  mass  small  enough  to 
be  carried  in  a  bomb."'*' 

The  British  had  readied  a  similar  conclusion,  and  their  maud 
committee,  a  code  name  for  the  counterpart  of  the  Briggs  committee, 
feared  that  German  efforts  were  much  further  advanced  and  had 
accordingly  concentrated  their  research  on  brge-icale  separation  of 
U-235  for  a  bomb. 

It  was  the  feasibility  of  a  bomb,  not  a  chain  reaction,  that  Bush 
wanted  to  determine,  and  the  arrival  early  in  October  1941  of  the  full 
MAUD  report  with  its  confidence  of  success  settled  the  question  in  his 
mind  of  whether  the  likelihood  of  a  bomb  merited  the  vast  effort  it 
would  cost.'* 

***EleiiieU94,pliiioiiiuiii,hadbeenpKdktedliyBohrai^  i999.deKffiwd 
by  Mcttfifflan  and  Abeboo  in  June  1940,  found  by  Seaborg  between  March  and  June 
1941  using  Lawrence's  cyclotron,  and  isolated  hv  him  in  pure  form  in  April  1941 
[Lawrence  to  Ck>nant,  April  7,  1943,  and  attached  report*  (Aic  Biuh-<kMiam  files,  Bok 
303a.  HiMorical  File»  Special)].  Lawrenoe't  proof  diot  94  underwent  doif  nenUoB 
fiMkm  WM  praenied  to  the  Acodemy  committee  in  July  1941  [Goouit  10  tamcnoe, 
March  31.1 943  {ibid. )]. 

The  discovery  of  plutonium,  merely  noted  in  the  Academy  report  of  May  17,  had 
become  extremely  imporunt  in  the  repori  ol  July  1 1. 

I**  Budi  10  Jewett,  July  9. 1941  (abc  Bush-Gonam  fOea,  Box  3091.  J>Dlf9;  Itepon  of 

die  NAs  Committee  on  Atomic  Fission,  July  11,  1941"  OuBC  Budi-Cooant  fiio,  BoK 

3034A,  Chubb).  For  the  decision  against  a  central  laboratory  then,  see  Urey  to  Conant, 

December  97,  1941  (aec  Busb-Conant  files.  Box  3034,  Sites). 

*"*  A  preliminary  draft  of  d>e  mauo  report  liad  been  forwarded  by  Hovde  to  Carrol 

Wiiion  far  Budi  and  Conant  on  July  17,  igf  I  (Eitnctafiom  draft  icpo^ 

of  Atomic  Energy  from  Uranium."  in  ACC  Bmll-Coiiant  flies.  BoK  303a.  Histtlrical  Fife. 

Special;  Hewleu  and  Anderson.  Th$  Ntm  WmU,  pp.  4S-43. 
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On  October  g,  1 94 1 .  the  Academy  committee,  now  numbering  ten 
with  the  addition  of  Warren  K.  Lewis,  physical  chemist  at  mit; 
Robert  S.  Mulliken.  physicist  at  Chicago  and  authority  on  isotope 
separation;  and  George  B.  Kistiakowsky,  explosives  expert  at 
Harvard,  was  asked  for  a  third  re|K)rt,  on  the  actual  technical  possi- 
bilities of  obtaining  an  explosive  fission  reaction  with  U-235.'°*  His 
mind  now  made  up,  Bush  that  same  day  saw  Vice-President  Wallace 
and  President  Roosevelt  and  obtained  their  agreement  to  large-scale 
support  of  a  program  of  research  and  planning  that  would  de^rmine 
whether  a  bomb  could  be  made."* 

The  preliminary  draft  of  the  report  that  Arthur  Compton  assem- 
bled on  October  16  for  the  ooming  meeting  of  the  expanded  commit- 
tee still  ''estimated  chances  of  building  successful  fission  bombs . . . 
only  about  even.**  It  nevertheless  called  for  acceleradon  of  the 
research  program  and  the  planning  of  pilot  and  fuU-scale  plants. 
Even  though  all  forms  of  uranium  should  prove  nonexplosive,  the 
separation  or  even  enrichment  of  11-235  would  in  any  case  make  a 
chain  reaction  more  useful  as  a  source  of  power."* 

The  committee  that  met  ten  days  later,  described  by  Bush  to  the 
President  as  including  "some  hard-boiled  engineers  in  addition  to 
some  very  disdnguished  physicists,"  was  more  positive.  Knowing  little 
other  than  the  direction  ol  effort  in  the  British  report  (a  privileged 
communication  restricted  to  Bush  and  Conant),  but  modvated  by  the 
aU-bm-inevitabie  entry  of  this  country  into  die  war»  the  Academy 
committee  turned  its  whole  attention  to  the  possibility  of  producing  a 
weapon.  Urged  on  by  Lawrence*  the  gadfly  who  foresaw  a  substantial 
prospect  of  a  chain  reaction  and  the  stakes  as  fantastically  high,  the 
committee  on  November  6  gave  Bush  the  answer  he  wanted.  Based  on 
current  theory  and  accumulated  experimentadon,  fission  bomb  of 
SU^trUUivefy  destructive  power  wUl  result  from  bringing  quickly  tog^hgr  a 
nfficunt  mass  of  element  U233."  If  the  enure  program  were  reor- 
ganized and  the  engineering  development  of  isotop>e  separation 
achieved.  U-235  might  be  made  available  in  the  necessary  quantities 
in  three  to  four  years.*" 

•*Bush  to  Compton.  October  9.  1941  (ABC  Bush-Conant  files.  Box  3030.  S-i  His- 
torical): Jewett  to  Ross  G.  Harrison,  Oclober  6,  1941  (nas  Archives:  org:  nas:  Com 
on  Atomic  Fission:  Ap(K)intments). 

***The  lop  policy  group  set  up  at  dutt  meeting  coayrigcd  tlw  Preadent  and  Vioe> 
President.  Secreury  of  War  Henry  L.  SdnMon.  Anny  Chief  of  Staff  Geoife  C 

Marshall,  Bush,  and  Conant. 

Compton  to  memben,  nas  Uranium  Committee.  October  16,  1941.  and  "Prelimi- 
nary Draft  of  Kepoit. . (Aao*<wao  files.  Box  6i6«). 

***  Lawrence  to  Coaiipion»Ociober  at.  1941  ^Aa  Ardnvei:  one:  kai:  Com  on  Atomic 
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1  v\()  wct  ks  latt  i  Bush  had  engineering  and  physics  researc  h  groups 
at  work  asscmljling  pilot  plant  design  data.  At  a  meeting  of  the 
President's  top  polity  group  on  December  16,  it  was  agreed  that  when 
the  time  came  the  Army  Corps  of  Engineers  would  take  over  erection 
and  operaikm  of  the  pkmcs  for  reasons  of  security  and  because  of  the 
immensity  of  construction  required.  Furthermore,  the  Corps  had 
high  priority  on  available  construction  materials.  The  program  was 
discuMed  at  a  critically  important  meeting  on  May  aj,  194**  attended 
by  Briggs,  Eger  V.  Murphree,  and  Gompton,  La%vrenoe,  and  Urey, 
who  headed  crash  programs  to  achieve  uranium  fission,  uranium 
separation,  and  heavy-water  product  If  )n.  I'hey  recommended  that 
$85  million  in  contracts  be  placed  before  July  1,  1943,  for  the 
construction  of  both  the  pilot  plants  and  the  large-scale  production 
plants  that  would  be  needed.  Bush  and  Conant  forwarded  the  rejx>rt 
to  members  of  the  top  policy  group  and  recommended  that  the  Armv 
undertake  construction  of  the  pilot  plants.  On  June  17,  the  President 
agreed  to  these  proposals. 

In  August  Bush  turned  over  the  designs  for  pilot  plant  production 
of  U-235  and  plutonium  to  the  Army  engineers  of  the  Manhattan 
District,  code  name  for  the  agency  that  was  to  make  the  materiab  for 
the  bomb.  On  December  a,  Enrico  Fermi  in  his  **laboratory**  under 
the  stands  of  the  University  of  Chicago's  Stagg  Field,  produced  the 
first  chain  reaction  in  an  atomic  pile  using  unseparated  uranium.'** 
The  President  signaled  all  speed  on  the  progam,  and  contracts  were 
let  for  fuU-scale  plants  at  Oak  Ridget  Tennessee. 

In  May  1945,  when  osrd  transferred  the  last  of  its  contractt  to  the 
Manhattan  District,  all  plant  designs  were  frozen.  With  construction  oi 
the  laboratory  for  the  fmal  assembly  begun  at  Los  Alamos  under  a 
University  of  California  contract,  the  work  of  Briggs's  uranium  sec- 


Fission:  General);  "Report  to  the  President  of  the  National  Academy  of  Sciences  hv  the 
Academy  Committee  on  Uranium,"  November  6.  1941.  and  Bush  to  Roosevelt. 
November  «7.  1941  (aic  Binb-Comiit  fifei,  Box  3030.  S-i  HiMoria^ 

Cccnptoo't  draft  of  October  16  was  much  las  confidem  than  the  seoood  draft  of 
October  t6, on  which  the  final  report  was  based.  It  may  be  significant  that  at  its  meeting 
on  October  21  the  Academy  committee  heard  Marcus  I..  F.  Oliphant.  Australian 
physicist  then  at  the  University  of  Birmingham  and  a  member  of  the  maud  committee, 
dimiit  Britiih  progrew  [MfaHiiei  of  Mceling  of  Advisory  Coramittec ...  on  Atonic 
Fission,  October  a  1 .  1 94 1  (acc  BadHGonant  files,  Bok  SO54A,  ChuU>)1.  Oliphant  had 
told  Lawrence  earlier,  in  August  1941,  something  of  the  work  and  OOOChuiona  of  tiw 
MAUD  committee  (Gowing,  BrUam  and  Atomic  Energy,  p.  1 16). 
**"  Arthur  H.  Gompton  s%naled  FermTt  achiewemcm  of  m  chain  waaioo  at  Chicago  in 
the  telegraphed  menage:  The  Italian  navigator  has  juit  landed  in  the  new  world" 
ffjomptoiitiiiiwaic  Qfmt,  p.  144). 
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tion  was  finished.  The  remaining  hnk  between  the  osrd  and  the  huge 
production  program  was  the  Military  Policy  Committee,  with  Bush  as 
Chairman  and  Conani  as  his  deputy,  to  which  the  Army  projec  t  would 
report."*  1  he  aionuc  bomb  was  two  years  and  two  months  away. 

Meanwhile,  from  something  close  to  a  standing  start,  the  nation  had 
raised,  equipped,  trained*  and  dispatched  overseas  itt  first  tiable 
fighting  forces.  The  rapid  development  and  application  at  sea  of 
LORAN,  radar,  sonar,  and  infrared  techniques  iiad  begun  to  reduce  the 
German  submarine  menace;  and  as  Bush  noted  in  his  third  osrd 
report  to  the  President  in  the  faU  of  1943,  the  defensive  phase  had 
ended.  Tiiis  country  went  on  the  offensive  with  the  landing  on 
Guadalcanal  in  August  1942,  in  North  Africa  that  November,  and  the 
Allied  invasion  of  Sicily  in  July  1943.  By  then  a  whole  array  of  new 
weapons  and  equipment — ^artillery  and  mortar  shells  and  bombs  with 
the  proximity  fuze,  bomb-director  mechanisms,  new  smoke  devices, 
incendiaries  and  flamethrowers,  a  guicicd  missile,  new  field  radio 
equipment  and  radio  direction  finders,  land  vehicles  and  amphibious 
landing  craft,  and  new  medical  equipment  and  supplies — were  in  the 
last  stages  of  deveiopnuiit  or  already  under  procurement  for  the 
operations  to  come  in  the  Pacific  and  m  Europe.'" 


The  OSRD  Office  of  Field  Service 

As  OSRD  development  went  into  high  gear.  Bush  foresaw  the  time  when 
sdeniists  and  engineers  would  have  to  go  overseas  with  the  new 
equipment  to  explain  its  operation,  initiate  training  in  its  use,  and 
assess  its  capabiUtieft.  He  recognized  that  civilian  status  was  necessary 
for  these  experts  to  give  them  access  to  all  levels  of  the  military, 
preclude  their  assignment  to  administrative  duties,  and  ensure  mobil- 
ity in  the  field.  On  October  15.  1943,  he  announced  the  creation  of  a 
third  element  in  osrd,  the  Office  of  Field  Service  (ofs),  whose 
members  wore  on  their  overseas  uniiorms  shoulder  patches  with  the 

Hewlett  and  Anderson,  Thf  Nrw  World,  pp  82-83. 

Of  the  thirteen-nicmber  group  directing  the  uranium  project  in  the  Manhatun 
Diitrict,  time  hi  key  pootioiis  Ittd  been  Natfooal  Rncudi  Pdlowa:  Oppenhdmer, 
Dinclor  of  the  Lot  Akunot  Laboratory;  Robert  F.  Badier.  in  charge  of  the  detonator 

assemblv:  and  Kenneth  T.  Bainbridge.  in  charge  of  the  bomb's  detonation.  Also  in  that 
group  were  seven  other  former  Research  Fellows:  (lompton.  Lawrence,  Allison,  Jene 
L.  Beams,  Gregory  Breit,  Edward  U.  Condon,  and  Henry  DeWolf  Smyth. 
*■*  Bush  to  the  Pteiidcnt,  attadicd  to 'Iteport  of  the  Director  of  the  osao,  Sepic^ 
1943**  (oau»  BoK  90). 
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designation  "Scientific  Consultant."  Karl  T.  Compton,  back  from  a 
recent  mission  to  London,  became  Chief  of  the  Office  of  Field 
Service,  and  Alan  T.  Waterman.  Yale  physicist  in  ndrc.  his  deputy."* 

The  Office  of  Field  Service  ultimately  numbered  betvkeen  four 
hundred  and  five  hundred.  Through  that  office,  guided-missile  ex- 
perts served  as  consultants  to  the  Air  Force  in  the  European  theater. 
Experts  on  underwater  sound-ranging  gear,  for  locating  mines,  as- 
sialiDd  the  Navy  in  the  Mediterranean.  Experts  in  communication 
systems  and  in  radar  and  radio  propagation  went  to  the  Southwest 
Pacific  area,  along  with  specialists  in  tropical  deterioration  of  equip- 
ment and  medical  specialists  in  malaria  and  tropical  skin  diseases. 
Radar  engineers  helped  adapt  and  instaD  their  new  equipment  for 
the  Eighth  Air  Force  and  the  Royal  Air  Force  and  sixteen  radar 
countermeasure  specialists  were  rushed  to  Britain  to  assist  the  Navy  in 
the  Normandy  invasion."^ 

The  first  intelligence  mission  with  attached  scientists  had  followed 
American  troops  ashore  during  the  invasion  of  Italy  in  the  fall  of 
1943.  The  real  interest  of  the  mission,  and  its  greatest  concern, 
centered  on  the  Nazi  laboratories  in  France  and  Germany,  where  it 
ho[>ed  to  learn  the  state  of  German  development  of  a  nuclear  wea|X)n. 
These  were  the  primary  targets  of  the  alsos  (Greek  for  "groves") 
mission,  the  joint  Army-Navy  task  force  with  scientists  from  osrd's 
Office  of  Field  Service.  This  group  was  organized  for  the  Normandy 
operation  at  the  insistence  ci  Maj.  Gen.  Leslie  R.  Groves,  Director  of 
the  Manhattan  District  It  was  headed  by  Academy  member  Samuel  A. 
Goudsmit,  nudear  physicist  at  the  University  of  Michigan.  Other 
specialists  vrith  the  mission  were  to  track  down  German  developments 
in  biological  and  chemical  warfore,  rockets  and  jet  propubion, 
proximity  fuzes,  and  radar. 

As  the  Allies  approached  Berlin,  the  last  of  the  key  German  nuclear 

Baxter.  Srimtists  Against  Time,  pp.  126,  410-4  t  >  Waterman  surreeded  Cnmptonw 
dlief  a  year  later  when  the  latter  became  Director  of  the  Pacific  Branch  of  osrd. 

Although  OFS  scientists  reuined  their  dviltan  sutus,  they  wore  uniforms  in  the  fidd. 
For  teveral  rauons,  few  tdendM  actually  won  the  ihoulder  patdm.  See  Uncobi  R. 
Thiesmeyer  and  John  E.  Burchard.  CtTmial ScMtfufi  [ou^SCiBNCEiNWOBlDWAR 
//]  (Boston:  Little.  Brown  &  Co..  1947).  p.  90. 

ofs  teams  arrived  in  Britain  with  the  proximity  fuze  in  the  summer  of  1944.  for  use 
agaimt  the  Geman  V-i  foboc  bomh.  Ahfaough  Hored  ui  the  field  that  October,  the 
ftiaet  were  not  rekaied  to  AnMncan  artillerymen,  le«  they  fall  into  enemy  hands,  until 
December  18.  1944,  two  days  after  the  Battle  of  the  Bulge  began.  Thev  were  First  used 
in  the  Pacific  for  the  lK)iiibardmcnt  of  Iwo  Jima  in  February  1945.  The  first  Anu-rican 
robot  bomb  or  guided  missile,  the  bat,  under  ndrc  development  since  late  1940.  saw 
•ervice  uader  on  guidaace  fai  the  hit  nwiithi  of  die  Fteific  war. 
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physicists — Heisenberg,  Von  Laue,  Hahn,  GerUch,  Bothe,  Harteck» 
Diebiier,  Wim,  von  Weizsacker,  Clusius — as  well  as  their  papers  and 
documents,  were  located,  and  the  failure  of  their  atomic  research  was 
revealed.  Owing  as  much  to  Hitler's  distrust  of  scientists  as  to  rivalries 
among  the  scientists  themselves  and  their  political  spt)nsors,  the 
German  work  on  nuclear  fission  remained  at  about  the  same  stage 
that  had  been  reached  here  in  1940.*" 

On  the  other  hand,  German  U-boat  and  torpedo  development, 
armor,  aircraft,  and  aeronautical  research  were  of  a  high  order,  while 
their  V-i  and  V-s  rockets  at  Peenemunde»  and  the  totally  unsus- 
pected series  of  nerve  guet  found  in  munidon  storage  areas  after  the 
war,  were  admittedly  teclinical  and  scientific  triumphs.  Much  less 
dramatic  were  the  finding*  of  the  ALSOS-like  conting^t  of  scientific 
intelligenoe  specialists  that  arrived  in  Japan  immediately  afler  V-J 
Day.  Nowhere  commensurate  with  earlier  apprehensions  were  their 
discoveries  of  Japanese  sciendfic  accomplishments  in  weaponry,  and 
their  nuclear  research  had  been  limited  to  its  possible  development 
for  industrial  power."* 

By  the  autumn  of  1944,  the  certain  success  of  the  Normandy 
invasion  of  June  6  set  off  the  first  wave  of  postwar  planning.'"  Even 
as  Academy  members  arrived  in  France  with  the  ai-SOS  mission,  the 
Academy  at  home,  in  its  role  of  learned  society,  began  considering  the 
restoraiit)!!  of  amenities  between  the  scientists  of  the  Allied  nations 
and  the  Axis  jxjwers.  Establishment  of  relations  with  Japanese  science 
began  soon  after  the  war;  those  with  German  science,  as  after  World 
War  I,  were  delayed .»> 

Samuel  A.  Goudnut,  Alsos  (New  York:  Henry  Sdnuman,  1947).  pp>  7 1 .  123.  passim. 
See  Goiidsmit  profile  in  The  New  Yorker  (November  7  and  14, 1943)*  and  alio,  Bom  T. 
Pash.  The  Alsos  Musion  (New  York:  Award  House,  1969). 
'**  Thiesmeyer  and  Burchdrd,  Combat  Scunttsts,  pp.  168-181. 
***In  October  1944,  antidpMing  the  end  of  the  war.  omn  Mt  op  a  pMbKctioni 
committee  oomuting  of  Irvin  Stewart,  Conant  (for  ndrc),  Ridiards  (cmr),  Compton 
(OFs),  Tuve.  James  P.  Baxter,  III.  and  Carroll  L.  Wilson  to  superintend  the  publication 
of  osu>  research  results  in  periodicals  and  monographs,  prepare  comprehensive 
hiiiioffkt  of  its  dmdoiu,  and  cciolnct  widi  Bnl^ 
Orgummg  5dml^  Rmankftr  Wmr,  pp.  •9i>-a9s). 

In  the  case  of  Japan,  the  Arademv,  at  the  request  of  the  American  military 
government,  as  well  as  of  leading  Japanese  scientists  and  technologists,  agreed  to  advise 
on  the  democratization  and  rehabilitation  of  their  research  institutions.  It  led  to  an 
Aademy  oimmiwer  headed  by  Roger  Adurn  that  tpent  the  wimmer  of  1947  wviewiBg 
dicir  facilities,  pinu.  and  pmipects  [nas,  AmtmiRgportfor  I94S~44,  pp.  30-31  et  Mf.; 
NAS  Archives:  oac:  nas:  Science  Advisory  Group  on  Science  in  Japan:  1946-1947; 
Science  Advisory  Group  report,  "Reorganization  of  Science  and  Technology  in  Japan," 
Augufl  t8,  1947  (NAS  AvAhcs:  ibid.)]. 
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The  leading  spokesman  for  many  in  this  country  who  were  deter- 
mined that  German  science  and  the  German  nation  must  be  forever 
rendered  incapable  of  launching  another  world  war  was  Henry 
Morgenthau,  Jr.,  Secretary  of  the  Treasury  and  confidant  of  the 
President.  Few  supported  Morgenthau's  plan  to  reduce  Germany  to 
an  agrarian  nation,  but  opinion  was  almost  unanimous  on  the  neces- 
sity of  controlling  Gorman  tdence  and  indiistry  in  the  future. 

At  the  insutence  of  Morgenthau,  the  President  in  September  1 944 
requested  Leo  T.  Crowley,  Chief  of  the  Foreign  Eoonomk  Adminif- 
tration  (iea),  and  the  Secretaries  of  the  War,  Navy,  and  State  Depart- 
ments to  prepare  recommendations  for  the  ''control  of  the  war- 
making  power  of  Germany.**  Their  reports  were  to  cover  every  aspect 
of  German  engineering  and  research  bearing  on  implements  of  war 
and  determine  the  conditions  necessary  to  ensure  control  of  her 
light-metals  industry,  of  oil  and  petroleum,  rubber  products,  radio 
and  radar,  steel  and  ferroalloys,  chemicals,  and  strategic  minerals. 

In  February  1945.  Crowley  called  on  OSRD  and  naca  for  technical 
assistance  with  the  reports,  in  particular  for  the  survey  oi  Germany's 
engineering  and  research.  Unlike  gathering  scientific  intelligence  for 
ALSOS»  this  sortie  in  postwar  policy  seemed  to  Bush  outside  the 
purview  of  OSRD,  and  he  called  on  the  Academy  for  the  requested 
study  of  German  research.***  The  Academy  report,  prepared  by  a 
committee  of  eight  under  Roger  Adams  and  concurred  in  by  Bush  for 
06RD  and  Hunsaker  for  naca,  along  with  thirty-one  other  papers 
prepared  for  pea*s  Technical  Industrial  Disarmament  Committee 
(tidc was  quieUy  buried  shordy  after  its  appearance.*** 

The  whole  matter  took  on  a  different  aspect  as  the  consequences  of 
the  agreements  made  by  Roosevelt,  Churchill,  and  Stalin  at  the  Yalta 


In  Germany  Roger  Adum  joined  Ll  Gen.  Ludut  Chy^s  ttaff  briefly  in  November 
1945  as  sdentinc  and  Mchnical  adviser.  The  Academy,  at  die  request  of  the  War 

Department,  assisted  in  securing  Adams  and.  subsequently,  mit  chemist  George 
Scatchard  as  sdeniific  advisers  for  the  military  governor.  This  mission  was  to  advise  on 
the  proper  handling  of  poitwar  German  idenoe  and  to  olMain  reports  of  wawime 
reteuch  for  dineminaiion  in  the  United  States  (nas  Archives:  Jewett  ffle  saiss&l* 
Post-War  Planning;  ttM,  Annual  Report  for  1945-46,  p.  4). 

'**  Crowtev  to  Bush.  February  6,  1 945:  Bush  tojewetl,  March  6»  1945  (osao  Box  4),  and 
related  correspondence  in  osao  Box  186. 

**|ewett  to  Bush,  March  90^  1945  (nas  Ardiivcs:  Jewett  file  ftaisasJ):  tiix:  Proiect  9, 
Study  of  the  NaiUmal  Academy  «^SdttvMumdnlh§Auapk^ 

and  Development  and  the  \'atinnnl  Adtnsary  Committee  on  Aeronautics  in  the  T reatmenl  of 
GERMAN  SCIENTIFIC  RESEARCH  AND  ENGINEERING  Jrom  the  Utandpmnt  of 
immmUmud  S«amty,  68  pp..  July  a.  1945  (06KD  Box  4):  iMi  AnJiifet:  «M»:  nas: 
Conmiiiee  on  Ftatwar  Treatment  of  Gctiaan  Sdenoe  and  Engineering:  1945. 
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Conference  in  February  1945  became  evident  following  the  Potsdam 
meeting  that  summer.  Threats  from  a  new  quarter  were  all  too  clear 
in  the  intransigence  of  the  Russian  delegates  to  the  United  Nations. 
The  Allies,  faced  with  Soviet  expansion  into  war-wasted  Eastern 
Europe,  immediately  saw  the  need  for  a  revived  and  economically 
viable  Gemiany  as  a  buffer  against  die  Communist  advance.  The 
dcdskms  made  at  tiic  Yalta  Conference  were  to  have  profound  and 
long^ting  efTects  on  postwar  American  science. 


Planning  for  Postwar  Science 

In  the  early  spring  of  1 945,  with  the  end  of  the  war  in  Europe  in  sight. 
Bush  and  Conant  began  discussing  plans  for  transferring  to  the 
armed  services  those  research  contracts  essential  to  the  war  against 
Jap>an.  preliminary  to  the  liquidation  of  osrd.  That  agency  would 
continue  certain  important  engineering  and  medical  research  until 
the  armed  services,  the  Public  Health  Service,  or  other  federal  agen- 
cies assumed  responsibility.  All  other  work  on  war  weapons  and 
medicine — almost  90  percent  of  the  osro  program — would  end.'** 

From  the  outset  Bush  had  declared  ndkc  (and  later,  osrd)  a 
temporary  emergency  agency  intended  only  to  devise  new  and  im- 
proved weapons  for  the  coming  war.  It  had  no  postwar  plans.  Follow- 
ing a  meeting  of  the  osrd  Advisory  Council  on  July  aS,  1944*  Bush 
sent  letters  to  the  Secretaries  of  War  and  Navy  outlining  a  program 
for  the  termination  or  transfer  of  its  research  contracts,  effective 
upon  the  collapse  of  Germany. 

Loolung  back.  Bush  saw  the  accomplishments  of  osrd  during  its 

On  December  91,  1945.  osbd  had  over  a.515  contracts,  with  5.700  suppfementi, 

ihrcc-fifths  of  the  contracts  thr<uif^h  ndrc,  more  than  one-fifth  through  CMR.  and  over 
100  for  basic  research  in  atomic  energy.  Including  research  projects  originating  in  ndrc 
and  GMB,  osao  carried  out  a  total  of  1,397  separate  contracts  with  industrial  and 
academic  otganiiarioni,  involvin§  the  cxpendfiofe  Cor  icwarcb  of  more  than  half  a 
biDion  dollars,  almost  equally  divided  between  the  Amy  and  the  Navy  (Stewart, 
Organizing  Snmtifu  Research  fur  War,  pp.  "^2  2-323). 

'**  On  August  a8.  1944.  Bush  presented  his  termination  program  to  the  President,  two 
weeks  later  derted  die  tedinkal  ttafT  of  osto,  and  on  October  3  notified  all  onto 
contractors  of  the  demobilization  plans.  On  August  10, 1945.  ten  days  after  the  atomic 
fy>mb  was  dropped  on  Hiroshima.  Bush  requested  presidential  approval  to  (lost'  out 
OSRO  and  release  its  investigators.  Although  the  disposal  of  ndrc  and  cmr  contracts  was 
essentially  completed  that  December,  osrd  continued  its  staff  operations,  at  the 
Preiident*s  request,  for  two  more  yean,  unt3  December  1947.  whfle  it  awaited  a 
agency  TRepoit  to  the  President  on  die  Activities  of  die  oaao,  Angnst  t8, 
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President  Truman  cong^tulates  ten  key  scientists,  January  20,  1947,  for  their  work  in 
the  wartime  Office  of  Scientific  Research  and  Development.  Lrft  to  right,  seatfd:  James  B. 
Conant.  President  Truman,  and  Alfred  N.  Richards.  Standing:  Karl  T.  Compton,  Lewis 
H.  Weed,  Vannevar  Bush,  Frank  B.  Jewett,  J.  C.  Hunsaker,  Roger  Adams,  A.  Baird 
Hastings,  and  A.  R.  Dochez  (Photograph  courtesy  Wide  World  Photos). 

four  years  as  prodigious  indeed,  achieved  in  ways  wholly  unex|>ected 
at  the  inception  of  ndrc  in  1940.  He  had  intended  his  mobilization  of 
scientists  under  ndrc  to  confine  its  efforts  to  fundamental  research  in 
wea|x>ns  and  materials  of  war.  The  engineering  development  and 
production  would  be  the  resjx)nsibility  of  the  services  and  industry. 
The  nature  of  the  actual  role  ndrc  and  osrd  were  to  play  did  not 
become  clear  until  the  Tizard  mission  arrived,  bringing  the  results  of 
recent  British  research.  Many  of  the  new  weaptons  and  devices  that 
the  British  had  conceived  were  still  in  embryo;  and  their  realization 
depended  ujjon  intensive  developmental  research  before  they  could 
be  engineered  for  production — ^a  task  p>ossible  only  in  an  organization 
like  ndrc,  with  access  to  unlimited  funds  and  to  all  the  scientific  and 
engineering  resources  and  facilities  of  the  United  States. 

As  Bush  became  aware  that  neither  the  armed  services  nor  industry 
was  equipped  to  take  these  new  instrumentalities  to  a  point  short  of 
production  and  that  a  scientific  organization  of  larger  scope  and 
authority  must  assume  the  responsibility,  osrd  came  into  being.  Its 
functions  were  not  only  to  develop  an  array  of  weapons  and  ready 


1944,"  p.  50  (OSRO  Box  50):  Stcwairt,  Organizing  Scienhftc  Research  for  War,  pp.  899-301. 
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them  for  mass  production,  but  to  assist  in  the  selection  and  training  of 
the  officers  and  men  who  would  use  them,  to  supply  scientists  in  the 
field  to  advise  on  their  operation,  and  to  appraise  the  performance  of 
the  new  weapons."* 

The  President  of  the  Academy  was  to  say  that  liaskally,  osrd  was 
the  greatest  industrial  research  oi^ganiation  the  world  has  ever 
known.***"  It  bequeathed  to  the  nation  a  store  of  new  technology 
probably  unequalled  in  history,  but  by  concentrating  the  country's 
scientific  resources  on  these  technological  and  miliury  developments* 
the  support  of  basic  research  had  been  neglected.^  As  early  as  the 
spring  of  1944,  this  consideration  beg^ui  to  preoccupy  both  Bush  and 
Jewett.  The  extraordinary  machinery  created  by  osrd  for  the  enlist- 
ment  of  science,  and  its  unstinting  support  by  Congress,  must  some- 
how be  f)erp)etuated  after  the  war  to  restore  the  perilous  imbalance. 

Bush  has  described  the  initiation  of  the  effort: 

The  whole  program  ttaried  when  President  Eootevelt  toward  the  end  of  the 
war  called  on  O.S.R.D.  for  a  report  and  recominendation  on  postwar  sdenoe. 
It  was  soon  {x)sslUe  to  gather  together  conunitlees  on  various  aspects  of  the 

pr(iblem,  for  the  men  who  could  contribute  were  already  working  together.  It 
did  not  take  five  years  to  come  to  coik  lusions,  as  it  sometimes  does  on  such 
matters;  it  took  only  a  few  months,  for  there  was  an  extraordinary  consensus 
of  opinion.  The  result  was  eniiUed  Science  the  Endless  Frontier.  It  called  for 
heavy  federal  support  of  the  scientific  effort  in  the  postwar  scene.*** 

Jewett  was  equally  aware  that  the  total  involvement  of  the  Academy 
aiKL  Jlesearcb  Council  as  advisory  agencies  of  osiD  and  participanu  in 
its  of>erations  had  wrought  a  permanent  change  in  the  relation  of  the 
Academy  to  the  federal  governmenL  Although  he  differed  vigorously 

"*  Like  the  wartime  developments  in  technology,  "most,  if  not  all,  of  the  useful  resuhs 
[in  medicine]  were  in  no  real  sense  discoveries,  but  developments  of  prior  discoveries" 
[A,  N.  Ridiards,  "The  Impact  ot  War  on  Medicmc,"  Saence  103:b7S  (May  lo,  1946)]. 
<»Tttdmmy  'mHmmttmS€ieiKtLtt¥^  1297 trndHtkMSm),  p.  429.  Seeabo 
the  nttkialc  in  A.  Hunter  Dnpwc.  "Central  Scientific  dymirnioD  in  the  United  Smet 

Government,"  Afmmyj  1  •AM-'^f^h  (Summer  1963). 

'"Jewett.  "TTic  Promise  of  rechnolog)'."  Science  99:1-6  (January  7.  1944). 

On  the  almost  complete  stagnation  of  progress  in  fundamental  science  in  that  period, 
ice  tctlimony  of  Iiaiah  Bomnan  in  Hmmgi  m  Sdmee  L^idaUm  (5.  1297  mud  Rdatti 
BUb),  p.  is;  Irvii^  LnngnMiir,  p.  25;  Harlow  Shapley.  p.  49;  F.  R.  Mouhon,  p.  80; 
Vannevar  Bush.  pp.  801-202;  |  Robert  Oppenheimer.  p.  300;  A.  N.  Richards,  p.  465; 
Oedev  W.  Bronk,  pp.  561-562.  Henry  DeW.  Smyth,  p.  646;  Harold  C.  Urcy.  pp. 
65S>659;  and  Lee  A.  DuBridge,  p.  829. 

*■*  Bush.  Pieces  of  the  Action,  p.  64;  |.  M.  Iii|^nMl»  'Dr.  Biuh  Wrilea  a  Report: 
'Sdcnce--<he  Endloa  Frontier'^  &wm»  I9/:41^7  (f*n«i*'y  9>  >97^)- 
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with  Bush  on  the  role  ot  the  goveriinieiu,  nevertheless,  he  saw  that 
the  Academy  could  not,  as  aiter  World  War  1,  return  exclusively  to  its 
high  calling  at  learned  todety,  receptive  to  occasional  requests  for  its 
didnterested  counsel  in  matters  of  sdenoe.  The  new  world  emerging 
called  for  the  permanent  mobilizadon  of  sdenoe,  and,  as  ensuing 
events  were  soon  to  demonstrate,  for  its  deep  involvement  in  political, 
social,  and  moral  qiiestioiis  as  well. 
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No  coninctor  was  more  concerned  than  the  Natkmal  Academy  of 

Sciences  about  the  demobilization  plans  of  the  Office  of  Scientific 
Research  and  Development.  Through  its  members  and  the  mecha- 
nism of  the  Research  Council,  the  Academy  had  been  involved  in 
almost  every  aspect  of  osrd  ofjerations.  The  Division  of  Medical 
Sciences  had  been  the  foundation  on  which  osrd's  Committee  on 
Medical  Research  had  built  its  program.  The  Academy- Research 
Council  had  directed  much  of  the  metallurgical  research  and  had  had 
a  significant  role  in  the  development  of  new  weapons  and  equipment, 
including  the  atomic  bomb. 

Nor  was  any  contractor  more  aware  than  the  Academy  of  the 
levohitioii  chat  had  occurred  during  die  war  yean  in  the  rdatkMiship 
of  the  federal  government  to  science.  Without  precedent  were  the 
centralization  of  scientific  research  in  osBD,  its  scale  of  operations,  the 
autonomy  accorded  it,  direct  appropriations  from  Congress,  and  its 
method  of  operation— contracting  fbr  federal  research  and  develop- 
ment with  the  universities,  industry,  and  other  independent  institu- 
tions. 

433 
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The  AiaKlemy  in  1940  had  demurred  at  the  suggettioo  th^ 
assume  direction  of  wartime  research  and  development,  only  to 
become  indispensable  to  the  operations  of  both  nobc  and  osrd. 
President  Jewett,  assessing  that  experience  five  years  later,  saw  in  the 
Academy's  administration  of  huge  sums  of  federal  money  for  sden- 
dfic  research  under  contract  with  osrd  and  its  own  subcontracts  with 
academic  institutions  and  industrial  organizations,  "another  role  .  .  , 
fan]  enlargement  of  the  function  of  the  Academy- Research  Council." 
And  he  saw,  too,  that  its  "professional  advisory  and  consultative 
services  .  .  .  [might  in  the  future]  be  successfully  combined  with  an 
operating  function  such  as  the  administration  and  supervision  of 
research  sub-contracts."'  The  impact  of  the  war  years 

left  an  indelible  imprint  on  both  the  Academy  and  Council.  Their  actiritics  in 
aid  of  so  many  departments  of  Government — both  dvil  and  military— have  so 

firmly  established  the  capacity  of  both  organizations  to  f^ve  completely 
unbiased  scientific  advice  at  the  highest  level  and  to  administer  intricate 
research  undertakings,  that  increased  calls  on  them  in  the  future  are  inevita- 
ble.* 

As  the  end  of  the  war  and  the  termination  of  osrd  approached,  the 
Academy,  as  well  as  Congress  and  the  military,  became  increasingly 
concerned  with  the  necessity  of  continuing  the  mihtary-dvilian  aK 
hance  for  weapons  research.  They  wanted  especially  to  maintain  that 
unique  invention  of  the  war,  the  partnership  in  science  between  the 
federal  government  and  the  universities  that  had  so  rapidly  equipped 
the  armed  services  with  new  weap>ons.  That  partnership,  the 
Academy  felt,  could  replenish  in  peacetime  the  nation's  store  of  basic 
research,  largely  exhausted  during  the  war. 

The  Academy  sought  through  the  establishment  of  its  Research 
Board  for  National  Security  the  continuation  of  weapons  research.  It 
saw  in  the  establishment  of  the  National  Science  Foundation  a  means 
for  the  federal  support  of  basic  research.  Two  other  imperattm — 
continuation  of  the  programs  in  medical  research  and  the  control  of 
atomic  energy  and  its  research  by  a  imnmilitary  agency — ^werealsoof 
concern  to  the  Academy. 

Cleariy,  the  federal  government  would  continue  to  support  large- 
scale  programs  of  researdi  in  the  universities,  private  institutions, and 
industry,  both  for  future  national  defense  and  for  the  nation's  general 
welfiune,  and  needed  only  a  mechanism  through  which  it  might 

» MAS.  Annual  Report  fnr  1944-45.  pp.  6-8, 91. 
■  HAS,  Anmal  lUponfor  1946-47,  p.  1. 
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continue  lo  draw  on  the  vast  research  capacity  of  the  nation  in 
peacetime.  The  apparent  danger  was  that  with  the  termination  of 
ono  at  the  end  of  the  war  wdaaet  would  loie  the  freedom  required 
for  productivity,  a  freedom  lew  likely  to  prevail  in  peacetime  with 
government  agencies  subject  to  continual  legislative  scrutiny,  to  ma- 
neuvering for  funds,  and  to  continual  poliiicd  pressures. 

Perhaps  no  one  was  more  aware  of  the  difficulties  of  science  under 
federal  auspices  than  the  National  Academy,  through  its  long  associa- 
tion with  the  sdentific  agencies  of  the  government.  Thus,  when  it  was 
proposed  to  continue  the  alliance  of  government  and  science  after  the 
war,  the  foremost  question  was  the  control  of  research  funds.  Van- 
nevar  Bush,  intent  on  ensuring  the  1 1  eedom  of  scientists  by  insulating 
them  from  politicai  pressure,  posed  repeatedly 

two  basic  prindplet  for  successful  Government  participation  in  scientific 
research.  First,  the  research  organization  mutt  have  direct  acoeM  to  Congress 
for  its  funds;  second,  the  work  of  the  research  organization  mutt  not  be 
subject  to  control  or  direction  from  any  operating oigsnttatioawlKMe respon- 
sibilities are  not  exclusively  those  of  research.' 

These  were  the  principles  upon  which  Bush  and  his  colleagues  sought 
to  base  the  U.S.  Atomic  Energy  Commission  and  the  National  Sdence 
Foundation. 


JResearch  Board  for  National  Security 

The  War  and  Navy  Departments,  aware  that  osrd  would  terminate 

automatically  at  the  end  of  the  war,  were  anxious  to  retain  the 
collaboration  of  top-level  scientists  in  the  postwar  research  program.* 
In  April  1944,  Secretary  of  War  Stimson  and  Secretary  of  the  Navy 
Forrestal  called  a  joint  service  conference  of  fortv  senior  military 
|>ersonnel  to  discuss  ways  and  means,  and  invited  Bush,  his  assistant 
Lyman  Chalkey,  Jewett,  and  Hunsaker  of  the  National  Advisory 
Committee  for  Aeronautics  to  attend.  At  the  conference,  Jewett 
offered  the  services  of  the  National  Research  Council.  Still  almost 
wholly  organized  at  that  time  for  the  planning  and  direction  of 

'  vs.  Congress,  House,  Committee  on  Military  Affairs.  Research  and DewlopmenL  Hmr^ 
mgs  before  the  CommiiUe  on  Military  Affairs  on  H.  R.  2946,  "jglh  Cong.,  1st  sess..  Mav  »a, 
S5,  89.  1945.  P'  5  (hereafter  cited  as  Research  and  DevelofmetU.  Hearings,  May  1945). 
*  For  background  on  the  discussions  of  this  need  vrithin  the  military,  see  Mkhael  S. 
SiwfTy,  PnpariHgfir  Ok  NmH  Wtr:  Amtriem  Pkm fir  PmUmw  i)^mu»,  1941-1945  (New 
Haven:  Yale  Uuiycislty  Press,  1977). 


Cc|  J  y  ;od  material 


43^  /  The  Postwar  Organization  of  Science 


military  research,  the  Research  Council  provided  an  established 

mechanism  for  continuing  the  operations  of  osrd.  Dr.  Jewell  re- 
|X>ned  that  the  Policy  Committee  of  the  Research  Council,  whose 
members  included  Conant,  Richards,  and  Millikan,  had  agreed  in  a 
meeting  the  night  before  that  it  would  be  "very  easy  to  revamp  the 
[Research  Council]  to  set  it  up  for  the  permanent  handling  of  military 
problems.*** 

Acting  on  the  recommendation  of  the  conference,  in  May  the 
Seanecarief  of  War  and  Navy  appointed  a  Committee  oo  Pottwar 
Rcscarcii,  chaired  by  Charles  W.  Wilson,  Vioe-Chainnan  of  the  War 
Production  Board  and  President  of  General  Electric,  and  comprising 
Jewett,  Hunsaker,  Merle  Tuve  as  Bush's  designee,  Kari  Compion, 
and  four  Navy  and  four  Army  representatives.  The  committee  was  to 
study  the  postwar  needs  of  the  services,  the  Academy-Councii  offer, 
and  the  best  means  for  carrying  out  the  fundamental  research  re- 
quired. 

Four  months  later,  on  September  14,  1944.  the  Wilson  committee 
reported  that,  although  the  services  should  retain  their  own  research 
programs  and  facilities,  "a  way  should  be  found  for  keeping  the 
country's  outstanding  scientists  interested  in  military  research"  after 
the  demobilization  of  osrd.*  To  this  end,  the  committee  recom- 
mended that  Congress  be  asked  to  create  a  research  board  for 
national  security  (bbns)  as  a  permanent  and  independent  agency  in 
the  federal  government  However,  the  committee  considered  it  hkeiy 
that  Congress  would  be  slow  to  act  and  was  concerned  that  the 
momentum  for  action  on  the  research  board  w«Hild  be  lost  if  the  war 
came  to  an  eariy  end.  As  an  expedient,  the  committee  recommended 
that  the  service  Secretaries  ask  the  Academy  to  create  immediately  an 
interim  body,  also  called  research  board  for  national  security,  to 
function  pending  successful  congressional  action.  Both  plans  called 
for  a  board  of  forty  members,  under  a  civilian  chairman,  half  of  them 
officers  with  technical  responsibilities  in  the  two  services  and  half 
civilians  from  science,  engineering,  and  industry.  An  executive  com- 
mittee ot  five  would  formulate  and  direct  long-range  programs  of 
research  on  l>ehalf  of  the  services  through  contracts  with  existing 
private  institutions. 

*  "Prooeedingi  of  Conference  to  Comider  Needs  for  Fott-War  Reaeurdi  and  Devclop- 
incnt  for  the  Army  and  the  Navy."  April  16.  1944.  pp.  1.  (nas  ArdMvec 
AGieOe|NS:  War:  Conf  to  Consider  Needs  .  .  .  Jnl  w  Navy  DepJ). 

•  Wilson  commitU'c  re[><>rt.  .September  14,  i<^4.  in  Research  and  Dn^eliypment.  Hrann^, 
May  1945.  pp-  64-69;  NAS  Archives:  Ao&uepis:  War:  Com  un  Fusi-War  Military 
Reteaidi:  Jnt  w  Navy  Dept:  1944. 
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^  Unlike  the  permanent  rbns,  which  would  receive  its  funding 

through  direct  congressional  appropriations,  the  Academy  rbns 
ivoidd  rdy  rni  special  items  in  the  annual  appropriations  bills  of  the 

^  War  and  Navy  Departments.  A  second  difference  was  that  the  mem* 

bers  of  the  temporary  Academy  UNS  would  be  appointed  by  the 
President  of  the  Academy,  while  the  members  of  the  federal  ■am 
would  be  appointed  by  the  President  of  the  United  States.  (The 
twenty  civilian  members  of  the  permanent  board  were  to  be  nomi- 

'  nated  by  the  Academy  President.) 

'  The  precedent  established  early  in  the  war,  permitting  federal 

agencies  to  advance  funds  to  the  Academy,  was  critical  to  the  Wilson 
'  committee's  recommendations.  For  the  Academy  to  undertake  a 

'  program  that  might,  as  Dr.  Jewett  implied,  come  to  rival  that  of  oSRO» 

^  would  otherwise  necessitate  a  capital  of  millions: 

i 

(  This  ohitadc  has  been  lubtantiaHy  removed  both  by  the  Acts  <rf'  Appropria- 
dons  to  osao  which  provide  ramburseiiient  to  the  Academy  for  certain 

\  overhead  exp>enses.  and  more  particularly,  by  the  authority  given  the  Army 

:  and  the  Navy  to  advance  funds  to  provide  working  capital  for  work  requested 

I  ...  by  a  formal  contract,  or  contracts,  in  which  the  .Services  request  the 

J  Academy  to  do  certain  things  and  in  which  provision  is  made  for  advance  of 

^  the  funds  needed,  the  actual  expenses  of  the  work  (without  remuneration)  to 
be  later  accounted  for.* 

r 

'  On  November  9,  1944,  Secretary  of  War  Stimson  and  Secretary  of 

'  the  Navy  Forrestal  formally  requested  Dr.  Jewett  to  establish  the 

'  temjX)rary  rbns  within  the  Academy.  By  February  1945  its  organiza- 

i  tion  was  complete;  the  Executive  C.ommittee  of  five  comprised  Karl 

'  r.  Compton  as  Chairman;  Roger  Adams;  Alphonse  R.  Dochez  of 

'  Columbia  University's  College  of  Physicians  and  Surgeons;  Brig.  Gen. 

1  William  A.  Borden,  Director  of  the  New  Developments  Division,  War 


i  Department  Special  Staff;  Rear  Adm.  Julius  A.  Furer,  Coordinator 

i  of  Research  and  Development,  Navy  Department  and  a  member  of 

I  the  oaao  Coundl.* 

The  Research  Board  was  launched  with  much  acdaim  in  the  press 
i  and  with  Academy  expressioiis  of  high  hopes  for  its  future.  Gomptoii, 

I  who  had  chaired  the  ill^tarred  Sdenee  Advisory  Board  a  decade 


before,  saw  it  as  "definitely  understood  [to  be]  a  long-term  and 

^  Frank  B.  Jeweu  to  Joel  H.  Hildebrand.  Oeoember  5,  1944  (nas  Archive*:  Jewett  file 

*  Henry  L.  Stimaoii  and  Janiet  V.  Forrestal  to  Preadcnt,  nas,  November  9.  1944  (nas 
Archives:  org:  nas:  rbns:  General);  Rear  Adm.  J.  A  Furer,  "FoeirWar  Miliiary  Re- 
search," SoMc*  i00:461-464  (November  a4.  1944). 
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forward  looking  element  of  national  polky.'**  A  number  of  research 
projects  were  Mxm  lubmitted  by  the  Army  and  Navy  to  the  Executhe 
Conmuttee  of  kbns  and  assigned  to  various  members  for  oonsidefa- 
tioo  and  further  study.** 

Despite  the  fanfare,  Jemrett  was  dissatisfied  by  the  temporary  status 
of  the  Academy  rbns.  In  hearings  before  Representative  Clifton  A. 
Woodrum's  House  Select  Committee  on  Post-War  Military  Policy  in 
January  1945,  he  disclosed  that  the  Wilson  committee  had  agreed, 
though  only  by  a  single  vote,  to  seek  early  establishment  of  a  perma- 
nent agency,  and  thai  he.  C^ompton,  and  Hunsaker  had  strongly 
opposed  such  a  step:  "Possibly  some  years  of  [X)st  war  experience  will 
demonstrate  to  Congress  the  necessity  of  such  an  independent  agency 
but  until  we  have  had  that  experience  ...  [it  would  be]  highly 
dangerous"  to  hastily  legislate  the  creation  of  an  agency  which  would 
be  "devilishly  hard  to  modify  or  eliminate."  More  to  the  point,  Jewett 
remained  convinced  that  experience  would  show  the  Research  Board 
established  under  Academy  auspices  on  an  interim  basis  **to  be  the 
best  permanent  mechanism  for  accomplishing  the  desired  objec- 
tives."" 

Jewett  fdt  that  the  majority  of  the  Wilson  committee  had  been 
unduly  influenced  by  the  Academy's  need  to  obtain  its  funding 
dirough  the  Army's  and  Navy's  appropriations  bills,  unlike  an  inde- 
pendent agency,  which  could  receive  funds  directly  from  Gongrress. 
"[TJhe  principal  argument  in  favor  of  an  independent  agency."  he 
told  the  Woodrum  committee,  "was  that  it  would  be  easier  to  get 
money  that  way,"  While  acknowledging  the  strength  of  that  argu- 
ment, Jewett  considered  it  "a  very  questionable  basis  on  which  to  build 
a  vital  part  of  f)ur  national  defense  mechanism."  A  permanent  rbns 
within  the  Academy,  on  the  other  hand,  would  be  able  to  draw  on  the 
Academy's  long  tradition  of  unbiased,  nonpartisan  advice  to  the 

*  The  orgmiation  appeared  in  K.  T.  Compton,  Heaeardi  Board  for  National  Seen* 

rity,"  Science  /0/:226-228  (March  s,  1945);  K.  T.  Compton,  "EstafaliBhinent  of  aBNS.** 

Amrrirnn  Srimtist  ?7;I  15  (April  1945).  For  Compion's  earlier  reluctance  to  head  rbns. 
see  Compton  to  Jewell,  December  4,  1944  (Oswald  Veblen  Papers,  Box  33.  Library  of 
Congress). 

**  "Mmutet  of  the  Meeting  of  the  [wamV  Ifaich  lo.  1945  (nas  Ardiives:  org:  nas: 
rbns:  Meetings).  The  Navy  representatives  present  assured  the  civilians  that  the  Board 
would  Ik-  free  to  go  beyond  the  military's  suggestions  to  include  fields  of  basic  research. 
"  "Statement  of  Frank  B.  Jewett .  . .  before  the  Select  Committee  on  Post-War  Miliury 
Pofiqr "  January  19,  1945,  pp.  8-10  (nas  Arduvet:  oong:  Sdect  Conimiliee  00  Foit- 
War  Military  Policy):  Jewett  to  Robert  A.  Millikan,  September  18,  1944  (NAS  ArduvCK 
AClcPeprt:  War.  Com  on  Post-War  Military  Research:  Jnt  w  Navy  Dept). 
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government.  And,  as  a  nonstatutory  body  within  the  Academy,  the 
RBNS  could  be  modified  easily  as  exj>erience  dictated.'* 

To  overcome  objections  to  an  Academy  rbns,  Woodrum  and  others 
on  his  committee  asked  Jewett  if  direct  congressional  funding  would 
be  a  satisfactory  solution.  In  a  supplementary  memorandum  ad- 
dressed to  the  committee,  Jewett  stated  that  after  further  considera- 
tion he  was  '*of  the  opinion  that  if  Ck>ngres8  10  desires  this  can  be 
done . . .  without  jeopardy  to  tlie  basic  idea  of  oomplete  independence 
of  the  Academy. . .  Woodrum  and  Jewett  found  a  sympatlictic  ear 
in  Representative  Andrew  J.  May,  Cliainnan  of  the  House  Committee 
on  Military  Affidrs.  On  April  18*  1945,  May  introduced  H  JL  S946,  a 
bill  authorising  appropriations  directly  to  the  Academy  for  a  "perma- 
nent** program  of  sdentifk  research  in  tlie  interest  of  national  secu- 
rity.** 

At  hearings  before  May's  committee  the  following  month,  the  Army 
supported  H.R.  2946.  The  Wilson  committee's  recommendation  of  an 
independent  federal  agency  had  been  opposed  by  Army  representa- 
tives on  the  committee,  and  in  February  1945  General  Borden  had 
reiterated  his  department's  opinion 

that  care  must  be  exerdied  in  avoilfil^  any  arrai^penent  which  would  take 
away  from  the  War  Department  the  . . .  authority  over  the  development  of 
the  weapons  and  other  materials  needed  by  the  Army  .  .  .  [and  that  the 
establishment  of]  an  independent  ageno'  might  make  it  difficult  [to  maintain 
the  Army's  voice  in  the  decisions  of  the  Board].  .  .  .** 

Echoing  Jewett's  remarks,  Borden  told  the  May  committee  that 
experience  was  needed  with  the  Academy  rbns  before  consideration 
could  be  given  to  the  creation  of  an  independent  agency.  Implicitly, 
he  agreed  with  Jewett  that  only  "jK)ssibly"  would  this  experience  lead 
to  an  acceptable  proposal  for  such  an  agency.  He  also  presented  to  the 
May  committee  a  letter  from  Secreury  Stimson  stating  that  the 

"Smemritt  of  Frank  B.  Jewett,"  p.  9. 
***9ttppleiiieiitary  Statement  by  Dr.  Jewett."  Felmiary  14, 1945  (mas  Acchives:  oomo: 

Select  Com  on  Post-War  Military  Policy). 

'*  |ew<*tt  to  Millikan,  February  83.  1945  (nas  Archives:  Jewell  file  50.82  General).  A 
copy  oi  the  bill  appears  in  nas  Archives:  Jewell  file  50.82.6.  For  correspondence  on 
drafting  of  the  bil*  tee  has  ArdiWei:  Jewett  fik  50.8S.5. 

'*Rear  Adm.  J.  A  Purer,  "Memorandum  for  the  Asisisiant  Secreury  of  the  Navy," 
February  22,  1945  (nas  Archives:  Jewett  file  50.82.5);  jewett  to  Millikan,  September  18, 
1944,  cited  above.  Sec  also  Daniel  J.  Kevlcs,  "Scicntisu,  the  Military,  and  the  Control  of 
AMMnr  Definw  Retewch:  The  Caw  of  die  BcKaicb  Board  for  HttmA  Security, 
1944-1946,"  Ttdmohc  mud  cytanr  M:28-M  (January  1975). 
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Research  Board's  "organization  under  the  National  Academy  of 
Sciences  will  provide  the  flexibility,  independence,  and  prestige 
necessary"  for  its  success.'* 

The  opposition  to  a  permanent  Academy  rbns  was  formidable.  Of 
the  four  Navy  representatives  on  the  Wilion  committee,  aO  but  Purer 
had  voted  for  an  independent  agency.*'  The  others  were  ooncemed 
that  an  agency  dependent  on  the  services  could  be  dissohwd  or  denied 
funds  at  the  whim  of  future  Secretaries.  And,  the  Academy  appeared 
to  be  primarily  **an  honorary  sodety,**  which  had  been  found  unsuitcd 
10  direct  military  research  in  either  of  the  Worid  Wars.*'  Fifteen  years 
later,  Purer  wrote  that  "objections  to  using  nas  came  frcNU  those  wbo 
believed  that  the  Academy  was  too  conservative  and  was  composed 
too  largely  of  older  men  who  would  not  be  sufficiently  progressive  to 
meet  all  of  the  requirements  of  effective  collaboration  with  the  armed 
services."'*  Purer  did  not  agree  with  the  contention  that  "the  National 
Academy  of  Sciences  did  nothing  during  the  peace  period  to  solve  the 
Navy*s  research  problems."  Purer  felt  the  Academy  had,  in  fact. 
**made  an  excellent  job  of  everything  it  has  been  requested  to  do,"  and 
he  placed  the  blame  on  the  Navy  itself,  which  had  failed  to  turn  to  the 
Academy  often  enough  in  the  prewar  era.** 

But  Furer^s  views  Sd  not  prevalL  Adm.  A.  H.  Keuren,  Diredor  of 
the  Naval  Researdi  Laboratory,  warned  the  May  committee  that  H.R. 
2946  would  give  the  Academy  uns  inevitable  permanence,  and 
urged  Congress  to  create  immediately  a  permanent  independent 
agency:  "An  independent  Federal  agency  would  simplify  the  ques- 
tions of  direct  responsibility  and  accountability  to  Congress,  as  com- 
pared with  an  agency  under  the  aegb  of  a  corporation.**" 

** Restmrck  mid  Dofebj^menL  Hmrings,  May  1945.  pp.  3i-33t.  40. 

"  Jewctt  CO  Ma).  Gen.  C.  C.  WiiUwitt,  September  19,  1944  (has  Aichivct:  ACJdwpn: 

War:  Com  on  Post-War  Military  Rewarch:  Jnl  w  Navy  Dept). 

L.  L.  Cochrane.  Chief  of  Bureau  of  Ships,  to  Capt.  T.  A.  Solbcrg.  August  26.  1944, 
attached  to  "Report  of  Meeting  of  Committee  on  Post-War  Research,"  August  31.  1944; 
Cape  C  L.  Tyler  10  Rear  Adm.  J.  A.  Vmtr,  July  6.  1944.  attadicd  10  "Report  of 
Meeting  of  Comoiiltee  on  Po«i-War  Research,"  July  6.  1944  (nas  Archives:  ibid.). 
'*  ).  A.  Furer.  Administration  of  the  Naiy  Drpartmmt  m  World  Wmr  II  (Waihmgloa: 
Government  Printing  Office.  1959).  pp.  801-803. 

The  matter  of  age  and  conservatism  is  interesting  in  view  of  the  faa  that  the  mwHin 
age  of  the  twenty  dviKan  memben  of  the  Academy  um  was  rfigittly  over  fifty-five; 
that,  nibsequently,  of  the  Advisory  Committee  to  the  Office  of  Naval  Research, 
sucrrssor  to  rbns.  was  fifty-three;  and  that  of  the  National  Science  Board,  catabliabed  in 
1950,  was  lilty-six. 

"  Furer,  draft  of  "Memorandum  for  AniMant  Secraiary  of  the  Navy."  cndoicd  in 
nncr  10  Jewctt,  February  as.  1945  (nas  Arduvct:  Jewett  file  5081.5). 
•*IU$mdnmdDtv§lopmmt.  Htarinp,  May  1945,  pp.  74. 7A. 
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The  Academy's  private  corporate  status  was  also  emphasized  in  a 
letter  to  Representative  May  from  the  Acting  Secretary  of  the  Navy, 
H.  Struve  Hensel.  He  opposed  "providing  for  grants  to  a  non- 
governmental agency"  as  proposed  by  H.R.  2946  and  supported  S. 
825,  a  bill  introduced  by  Senator  Harry  F.  Byrd  on  April  4,  1945. 
Following  closely  the  recommendations  of  the  Wilson  committee 
majority,  S.  825  would  establish  an  independent  federal  rbns,  ap- 
pointed by  the  President  and,  through  him,  reporting  annually  to 
Congren." 

Vannevar  Bush  also  opposed  a  pennanent  Academy  uns  and 
suggested  that  the  May  commitlee  amend  H.IL  S946  to  widkate 
spedfically  that  it  was  a  temporary  measure.**  He  had  reason.  On 
November  17,  1944,  eight  days  after  the  service  Secretaries  had 

requested  the  creation  of  a  temporary  Academy  rbns,  President 
Roosevelt  asked  Bush  for  a  report  on  a  program  for  federal  support 

of  scientific  research  after  the  war.  Since  the  report  was  to  be 
transmitted  to  the  President  in  June  1945,  Bush  had  kept  its  contents 
confidential.  When  Bush  testified  before  the  May  committee  in  May 
1945.  not  even  Jewelt  was  aware  that  Bush's  rejKjrt,  Science,  the  Endless 
Frontier,  would  recommend  the  creation  of  an  independent  federal 
agency,  a  National  Research  Foundation,  to  provide  federal  support 
for  all  areas  of  science,  including  the  military  research  Jewett  en- 
visioned for  the  Academy's  rbns.'* 

Perhaps  the  most  powerful  opponent  of  the  Academy  mmhb  was 
Hardd  D.  Smith,  Director  of  the  Bureau  of  the  Budgiet  Late  in 
March  1945,  he  %iramed  President  Roosevek  that  the  Academy  was 
'*very  jealous  of  its  non-governmental  status,  and  under  its  control  the 
Research  Board  for  National  Security  would  not  be  responsible  to  any 
part  of  the  Government. ...  A  matter  as  crucial  to  the  national 
interest  as  the  direction  of  research  on  weapons  of  war,"  he  insisted, 
"should  be  carried  on  by  an  agency  responsible  to  the  Commander- 
in-Chief."  At  Smith's  suggestion,  Roosevelt  sent  letters  on  March  51, 
1945,  to  Forrestal  and  Stimson  barring  the  transfer  of  any  funds  to 
the  Academy  for  rbns.^^ 

**  fNd..  pp.  79-80.  For  Jcwett's  reaction  to  the  Byrd  bill,  sec  his  April  17.  1945,  letter  lo 
Congressman  Clifton  A.  Woodrum  (nas  Archives:  Jewett  file  50.82.5). 
"Research  and  Develofmeni.  Hiorittgs,  May  1945.  pp.  13-14. 

Kooievck  10  Bush,  Novenber  17, 1944:  Jewett  to  Millikan,  March  16. 1945:  Jetvett  to 
Vannevar  Bush,  June  6,  1945  (nas  Archives:  Jewett  file  50.88);  Vannevar  Bush.  Sn4met, 
the  EndUss  Fronhrr  (Washington:  Government  Printing  Office,  1945).  pp  27-28. 
«»  Kevles,  "Scientisu,  the  Military,  and  Control  of  Postwar  Detense  Research,"  cited 
diove.  p.  35;  RooievektoSiiinioa«iidFori««al,CQ|iief  toBiiibaiidIlaiddD.Soi^ 
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Harry  Truman's  succession  to  the  presidency  upon  the  death  of 
Roosevelt  on  April  12  moved  the  Academy  to  seek  a  reevaluation  of 
Smith's  objections.  Jewett  wrote  Representative  Woodrum  that  he 
found  it 

hard  to  believe  that  after  the  long  interval  since  fStimson  and  Forrestal] 
requested  formation  of  rbns  and  of  all  the  publicity  which  attended  putting  it 
in  operation,  the  President  realized  fully  the  consequences  of  the  letters  he 
signed. ...  I  am  hopeful  that  the  situation  can  be  cleared  up  satisfactorily 
when  the  Secrefariei  can  coniider  the  matter  «nth  Prendcnt  Thiinui.'* 

Despite  Academy  counsel,  the  service  Secretaries  were  reluctant  to 
take  their  case  directly  to  the  President  or  the  Budget  Director,  jewett 
wrote  Harvey  H.  Bundy,  Special  Assistant  to  the  Secretary  of  War, 
that  six  months  had  passed  and  the  Academy's  expenses  of  organizing 
the  Research  Board  were  still  being  met  out  of  osrd  and  Carnegie 
funds.  The  proposed  service  contracts  with  the  Academy  had  be- 
come unduly  restrictive,  contained  unworkable  patent  provisions,  and 
imposed  in  minute  detail  limitatioiis  on  the  operations  of  the  Board." 
In  hif  reminiicencct  of  the  war  yean,  Axhniral  Furer  wrote  of  the 
fikeHhood  'iiiat  the  influence  which  from  the  begMming  opposed  the 
participation  of  has  in  the  general  program  helped  to  mold  oppoo- 
tion  to  the  contracts  [proposed  between  the  services  and  the  Acad- 
emy]." The  services  had  |»eaented  tight  contracts  to  the  Academy, 
remembering  some  of  their  ideological  clashes  in  the  operation  of 

Bush's  OSRD.** 

Clearly,  the  initial  excitement  associated  with  the  Board  was  gone, 
and ,  in  his  letter  to  fiundy,  Jewett  spoke  of  it  in  hyperbole  and  in  the 
past  tense: 

It  was  the  initiatioa  of  a  great  new  csperiment  in  a  hitfacrto  unexpiofed  and 
untried  area  where  diere  were  few  if  any  guiding  rules. .  .agreatCKperiment 
undertaken  in  a  great  way  ...  a  pioneering  experiment  in  every  sense  of  the 
word — in  a  different  sector  and  on  a  grand  scale  it  was  like  sending  Lewis  and 
Clark  to  explore  the  northwest  country  or  Major  Powell  to  traverse  the  Grand 
Canyon  of  the  Colorado  for  the  first  time.'* 


March  31,  1945.  and  draft  of  memorandum,  Harvey  H.  Bandy  to  Stimson.  April  6, 
1945  (OMID  Box  90). 

** Jewett  to  Woodnini,  April  17,  1945  (nas  Aiddvei:  Jewett  file  9041.5).  See  aho 

"Ifuiutes  of  the  [rbns]  Executive  Committee  Nfeeting,"  April  is«  I945t  p>  1  (MAi 
Archives:  org;  nas:  rbns:  Executive  Com:  Meetings). 

Jewett  to  Bundy,  May  8.  1945,  and  April  30, 1945  (nas  Archives:  Jewett  01050.81.9). 
**  Filler,  ildhiiiiiirieifflii  iflkt  Navy  Dtpmtmm  ie  WmU  Wm  II,  pp.  801-tes. 
**  Jewett  10  Bundy,  May  8*  1945  (nas  AKhwa:  Jewett  file  90.81.9). 
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A  final  attempt  to  break  the  impasse  came  late  in  May  with  a 
suggestion  from  the  Budget  Bureau  that  rbns  members  acquire 
governmental  status  by  being  appointed  concurrently  "unpaid  offi- 
cials of  the  United  States."  Jewett  found  this  unacceptable.  To  do  so 
would  involve  the  members  in  the  morass  of  federal  conflict-of- 
interest  sututes  and,  more  important,  jeopardize  the  Academy's 
traditional  indejiendence.'" 

On  June  8,  1945.  in  letten  to  Sdmson  and  Forrestal  with  copies  to 
Bush  and  Smith,  Tniman  reaffirmed  Rooievch's  policy,  dedaring 
that  **cvery  functiofi  of  cootrol  of  pnsgram  developmenti  widi  re 
to  the  mifiiary  reiearch  must  at  aB  timet  be  lodged  uMf  within  the 
fiameworlL  of  the  government"**  It  would  be  hit  unaheraUe  poliqr 
for  aU  science  legisbtioo.  Meanwhile,  he  asked  that  osro  oondnue  to 
function  after  die  war,  pending  the  establishment  of  a  permanent 
agency  for  military  research,  and  that  rbns  be  repbced  by  a  joint 
Army-Navy  advisory  board.  The  Academy  reaction  was  that  "the 
muddle  .  .  .  has  been  made  more  muddled  by  Mr.  Truman's  letters."'* 

Replying  to  the  Presidem's  letter  of  June  8,  Bush  stated  his  views 
unequivocally: 

I  have  given  mudi  thought  to  diis  nibiect  and  I  have  come  to  the  ooodutioo 
that  for  thb  Office  [osbd]  to  undciiake  post-war  research  would  be  higfaly 

undesirable,  for  reasons  which  become  apparent  only  when  the  matter  is 
studied  at  some  length.  It  would  reverse  the  understanding  which  I  had  for  a 
long  period  with  President  Roosevelt,  and  with  the  Appropriations  Commit- 
tee. It  would  be  contrary  to  the  general  principle  that  war  agencies  should  not 
canry  on  into  the  peace. . . .  It  wouhl  be  oonirary  to  the  underM^ 
had  with  the  sdentiits,  who  M  most  of  the  impoftant  posts  in  this  Office  OP  a 
voluntary  basit  and  wUiout  compensation,  and  wIid  were  enlisted  for  the  war 
effort  

Most  imptortant  there  arc  the  conflict  of  interest  statutes.  Some  of  these  are 
very  old  and  admit  of  interpretations  which  would  practically  prevent  the  use 
of  voluntary  personnel  by  any  governmental  contracting  agency. ...  It  would 
be  quite  imposdble  to  ooodua  our  af&irs,  in  the  way  in  which  we  have  gone 
about  it  during  the  war,  without  using  scientists  and  engineen  of  high 
standing  on  a  voluntary  basb.  .  .  . 

There  should  certainly  be  established  a  permanent  civilian  agency  for 
pearrtime  civilian  research  on  military  matters. . . .  Since  there  may  well  be  a 

"*  Draft  of  teller  fram  SdmMii  and  Foneiud  to  iBiis  noi^^ 
H.8iriiveHciiiel,AMiiiant  Secretary  of  the  Navy,  June  4. 1945  (mas  AiduvcK  Jewett 

rde  50  81  General), 

Truman  to  Stinuon  and  Foneusi.  June  8.  1945  (copy  in  nas  Archives:  oac:  nas: 
asNS:  General). 

njewctt  10  Biindy,  June  is*  1945      Archives:  Jeiwtt  file  go.81  Genenl). 
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lapse  of  time  between  the  end  of  the  war  and  legislation  on  the  post-war 
organization  for  this  and  other  military  matters,  it  is  desirable  that  there 
tboukl  be  an  interim  body  to  miintain  die  fine  rcbtfionihipt  that  have  been 
mahliihfd  . . .  between  idcntiitt  and  military  men. . . .  The  Secretariet  of 
War  and  Navy  moved  to  ettaUish  such  a  body  some  time  ago^  and  the  May  biV 
just  reported  out  favorably  would  give  it  interim  standing. . .  . 

It  seemed  to  me  desirable,  as  a  temp>orary  matter,  that  the  body  be 
established  within  the  framework  of  the  National  At  ademy  of  Sciences. . .  . 
However,  if  you  feel  that  it  would  be  undesirable  fur  the  Academy  to  pursue 
•uch  a  post-waricaearch  program  under  amtract,  I  bdieve  it  woidd  be  belter 
to  have  no  civilian  pott-war  military  research  program  at  all  for  an  interval, 
leaving  this  to  the  Services,  and  oonititutiqg  the  new  board  merely  as  a 
planning  and  advisory  body,  to  review  sudi  programs  and  report  directly  to 
the  Secretaries.'' 

The  President  agreed  to  the  latter  plan  and  asked  Bush  to  take  it  up 
with  the  Secretaries.'*  Two  months  later  Jewett  wrote  to  Harvey 
Bundy  offering  to  disband  the  Research  Board  and  set  up  an 
Academy  advisory  board  to  the  military  departments  under  a  simple 
contract,  with  service  liaison  along  the  lines  of  ndrc.'* 

At  hearings  on  science  legislation  in  October  1945,  Dr.  Jewett  spoke 
ruefully  of  the  Hl-fated  Research  Board  for  National  Security.**  Then 
dramatifaily  he  announced  that  the  Board  had  just  been  reactivaied 
by  a  new  directive  from  the  Secretaries  of  War  and  Navy.  Approved 
by  Pkcsident  Truman,  it  restated  the  orighud  objectives,  exoe^  that 
the  Board  would  act  in  an  advisory  capacity  only.  It  would  formulate 
long-range  policies  and  advise  on  specific  research  projects  for  o»- 
sidmtion  by  the  services  or  by  osrd.  The  projects  would  be  estdi- 
lishcd  under  direct  Army  or  Navy  contracts  rather  than  under  sub- 
contracts with  the  Academy. '• 

Waiting  for  the  directive  to  become  operative,  the  Research  Board, 

"  Bush  to  1  ruiii.in,  June  12,  >t)45  (copy  m  nas  Archives:  org:  nas:  rbns:  Crencral). 
**  Bush  metnuraiidum  of  contercncc  with  the  President,  June  14.  1945  (osrd  Box  48);  ' 
memonuulum,  K.  T.  Compton  to  Bundy.  June  15.  1945  (osao  Bom  160). 
"Jenvett  to  Bundv.  August  24,  1945  (nas  Archives:  org:  nas:  rbns:  GeneraO;  US, 
Oinjfre«.  Senate.  (Committee  on  Military  Affairs.  Subcommittee  on  War  Mobilization, 
Lepdatwe  Froposals  Jor  Uu  Promotion  oj  Science:  Tht  TexU  ^  five  BUh  and  txcerpts  from 
Reports,  79th  Cong.,  ist  »e».,  August  1945.  p.  88. 

-VS.  CongKM.  Senate.  Coaninee  on  MiMfry  Atbkn,  Hmnigt  n  Siimu  LigiikHm 

(S.  1297  and  Related  BUk).  Hearing  before  a  Subcommittee  of  the  Committee  on  MiliUiry  Affairs, 
79th  C-ong.,  I  St  scss..  Oc  toJHT- November  i<^5.  pp.  443-444,  6a8;  Robert  P.  Pattcrstin 
and  Furrcsul  to  Jcweti,  October  18.  1945.  and  Jcwcu  to  Jerome  C.  Hunsakcr. 
Sepftember  ai.  1945  (has  Ardiives:  oac:  nas:  aam:  General);  warn  EMcniive  Conunit- 
lee  Meedng,  November  3, 1945  (nas  Avduvcs:  iM.,  Emcutive  CammiHee:  Meeting^' 
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on  a  part-tiiiie  bans,  oontuiiicd  planning  research  projects  for  Che 
services.  But  its  days  were  numbered.  The  kgisiaticm  debated  in 
Congress  that  autumn  contributed  to  its  end,  for  it  all  centered  on 
laige^cale  research  in  fundamental  science,  inrhiding  that  in  support 

of  national  defense. 

The  blow  fell  in  December  when  the  Comptroller  General  ruled 
that  although  the  services  might  properly  request  the  establishment  of 
a  board  or  committee  in  the  Academy  and  contract  for  its  expenses, 
members  of  the  military  could  not  serve  on  it.  Without  them,  as  the 
Academy  knew,  the  Research  Board  would  carry  no  weight  nor 
(K}s.scss  any  leverage  in  a  contlict  of  opinion  with  the  service  research 
organizations.'^ 

In  January  1946,  Jewett  wrote  Karl  Compton  that  the  Secretaries  of 
War  and  Navy  were  thinking  of  disbanding  the  Board  for  the  time 
being,  the  long  delay  having  vitiated  much  of  its  usefulness.  Jewett 
foresaw  a  "letter  which  will  write  finis  on  an  episode  that  has  now 
dragged  on  for  nearly  two  years.**  There  were  no  legal  grounds,  he 
wrote,  to  prevent  the  Secretuies  from  asking  the  Acaidemy'to  advise 
them  on  scientific  matters  and  to  supervise  research  initiated  as  a 
result,  so  long  as  **the  contract  with  the  Acadmy  did  not  attempt  to 
specify  how  the  Academy  should  discharge  its  responsibihty.'* 

The  real  reaion  appears  to  fie  in  die  Frcttden^s  dedrion  that  if  an  rbns  is  set 
up  it  ahould  be  a  joint  Army  and  Navy  Board,  controlled  by  the  Services  and 
'  composed  of  Mflitary  members  and  civilians  (the  h 
the  Academy),  rather  than  a  Board  essentially  civilian  oontroUed.** 

A  month  later  the  services  asked  the  Academy  to  terminate  the 
Research  Board,  and  it  was  formally  discharged  on  March  25,  1946.^* 
That  summer  the  question  of  research  for  the  Army  and  Navy  was 
largely  resolved  vrith  the  unopposed  passage  of  legislation  creating  an 
Office  of  Naval  Research  and  the  creation  of  a  Research  and  De- 
velopment Division  within  the  War  DepartmenL 

The  SBNS  was  an  earnest  attempt  of  the  Academy,  the  Secretaries  (tf 
War  and  Navy,  and  congressional  committees  to  develop  an  organiza- 
tion that  would  ensure  a  continuing  source  of  basic  research  in 
science,  technology,  and  engineering  essential  to  national  defense.  It 

jewett  to  Bush.  December  zo,  1945;  K.  T.  Gooipton  to  Jewett,  January  8, 1^6  (nas 
Arciiives:  Jewett  file  50.8 1.1). 

**  Jewett  to  Gompcon,  January  as,  1946  (nas  Arehivea:  tW.). 

**  Pauenonand  Forreital  to  Jewett,  February  s8, 1946,  and  reply,  March  22, 1946  (nas 
Archives:  org:  nas:  rbns:  General);  Jewett  to  Wadsworth,  March  22.  1946;  Jewett  to 
Compton,  March  25.  1946  (nas  Archives:  tbtd.)\  has.  Annual  Rtport/or  1945-46,  p.  la. 
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succumbed  largely  through  a  misunderstanding  of  its  purpose  and 
the  true  magnitude  of  the  task. 

The  research  funds  contemplated  for  rbns  were  unprecedented. 
Even  before  hearings  on  science  legislation  began,  it  was  clear  that 
federal  support  of  research  after  the  war,  ftinriammiai  and  applied, 
would  be  encMrmously  increased  and  would  be  concentrated  in  nn- 
tioaal  defense.  The  bbns,  in  its  proposal  to  assume  responsibility  for 
directing  the  fundamental  research  of  the  services,  hsid  estimated  a 
heady  $17  million  for  the  initial  program.^ 

The  principal  issue  at  stake  in  aBN8»  the  administration  of  federal 
research  funds  in  an  organization  outside  the  immediate  control  of 
the  President,  was  at  the  heart  of  all  hearings  on  science  legislation  in 
that  period,  precipitating  a  new  phenomenon  in  the  history  of  Ameri- 
can science — the  f)olitical  organization  of  scientists  for  the  specific 
purpose  of  influencing  public  policy.^  ^ 


The  First  KUgore  BUI 

The  history  of  the  National  Science  Foundation  goes  back  to  August 
1942,  a  perilous  period  of  the  war,  when  the  junior  Senator  from 
West  Virginia,  Harley  M.  Kilgore,  critical  of  osbd  under  Bush, 
introduced  legylation  calKng  for  the  total  mobiKiation  of  science  and 
technology  in  the  war  efforL*'  Kilgore,  ardent  New  Dealer  and 
advocate  of  national  planning,  said  he  first  became  interested  in 
science  in  1941,  while  a  member  of  Senator  Harry  S  Truman's 
Special  Committee  to  Investigate  the  National  Defense  Program. 
Leaving  to  Truman  the  repair  of  inequities  in  the  wartime  mobiliza- 
tion of  labor  and  industry,  Kilgore  made  science  legislation  his 
cause/'  His  bill,  S.  2721,  sought  "to  mobilize  for  maximum  war  effort 
...  all  technical  facilities,  equipment,  processes,  inventions,  and 

^*1kffiimtet  of  die  ExecutiwCoiimiiiiee  Meeting,"  Mn^  i945(NAtArdii«es:tfi[i.. 
Executive  Committee;  Meetings);  Rumnk  mud  DndtfmatL  Mmrmgi,  May  1945,  pp. 

69-70. 

Sec  James  B.  Conant,  "The  Mobilization  of  Science  for  the  War  EfTort,  "  Ammcm 
SmNlMi5:S04-205  (April  1947). 

^Jeiiwit  found  Kilgore  u>  be  "a  man  of  inidligence  and  exiremdy  reuo 

10  calk  to  .  .  .  [who  was]  clearly  in  ing  to  Ho  something  constructive  in  a  sector  where  he 
thinks  help  is  indicated"  ijeweu  to  Bush,  November  16, 1949  (nas  Archives:  Jewett  file 

50.5*7 1.1)]. 

^  Hariejr  M.  Ki%oie,  "Sdenoe  and  the  Gofernment,"  Stkim  i02HiSO-696  (December 
ai,  1945). 
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knowledge."  by  drafting  all  scientists  and  technicians  and  all  scientific 
facilities  not  already  engaged  in  war  work.** 

Kilgore  won  support  for  his  omnibus  bill  from  the  American 
Anociatiop  of  Sdentific  Worken  (a^sw),  an  affiliate  of  aaas  formed 
in  igjS  to  consider  the  social  aspects  of  sdenoe.  The  aasw  felt  that 
many  sdentists»  especially  those  in  chemistry,  biology,  clinical 
medicine,  and  the  eauth  sciences,  had  been  overlooked  by  oskd,  cmr, 
and  the  Academy  in  defense  research  planning.  They  considered  the 
fiuhire  to  call  up  the  total  scientific  manpower  of  the  nation  a 
dangerous  waste  of  human  resources.** 

The  Association  had  some  cause  for  grievance  with  respect  to  the 
utilization  of  the  nation's  total  scientific  manpower,  osrd.  in  choosing 
scientists,  largely  through  the  rosters  compiled  by  the  Academy  and 
the  President's  War  Manjxjwer  Commission,  had  been  selective,  its 
research  contracts  going  to  scientists  of  recognized  ability  and  to 
institutional  and  industrial  laboratories  with  research  facilities  of 
demonstrated  excellence.  Moreover,  as  Bush  explained,  the  pressure 
of  time  and  the  restrictions  imposed  by  the  secret  nature  of  most  08ID 
research  had  imposed  further  limitations.**  But  these  considerations 
did  little  to  satisfy  many  scientists  who  fck  frustrated  at  not  being 
brought  into  the  war  effort 

Afler  consulting  with  his  colleagues,  Kilgore  rewrote  his  bill  and 
introduced  it  ag^in  in  February  1943  as  S.  702,  accompanied  in  the 
House  by  Representative  Wright  Patman's  H.R.  a  100.  Both  bills 
called  for  an  immediate  planned  effort  for  maximum  use  and  coordi- 
nation of  science  and  technology  and  continuance  of  that  effort  after 
the  war  in  an  office  of  scientific  and  technological  mobilization 
direcUy  under  the  President.  The  office  would  have  power  to  enlist  all 
scientific  and  technical  personnel  for  the  duration,  engage  in  the 
training  of  scientists  and  technicians,  requisition  all  scientific  and 


**  U.S.  Congress.  Senate,  Goamiittee  on  Military  Affairs,  Scimtific  and  Tfrhvnlngiral 
Mobilizntim  flmnngs  before  a  Subcommiitfr  of  the  CommiUee  mMUttorfAffoin,  78th  Cong., 
ist  scss.,  1943,  Pan  I,  pp.  1-3;  Pan  111.  pp.  859-863. 

**  Harry  Gnmdfett,  Secretary  of  aaiw.  The  Complete  UtOizatkm  of  SdentifiGally 

Tnined  Personnel."  Sn/^n,  ,^  96:3 18-3 19  (October  2.  1948);  Theodor  Rosebury.  Chair- 
man of  the  New  York  branch  of  aasw,  "The  Fuller  Utilization  of  Sdentific  Resouicet 
for  l  otal  War,"  Saenct  96:571-575  (December  85,  1948). 

«*Budi."Reietrch  and  the  War  Effort,'*  flKftKaTEi^i^^  1943). 
For  Cooant't  repent  on  the  selection  of  oskd  identistt  and  contractors,  lee  otao  Boxes 
to8  and  9t4. 
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technical  facilities,  and  acquire  and  make  freely  available  all  patents 
and  industrial  processes  in  the  interest  of  the  war  effort.** 

Opposing  the  bills,  the  American  Association  for  the  Advancement 
of  Science  protested  that  the  legislation  represented  not  the  mobiliza- 
Ckm  of  fldenoe  but  its  regimentation.  The  skinnithing  continued 
through  the  remaining  months  of  1943,  until  Vannevar  Bush  urged 
both  sides  to  turn  their  attention  to  legislation  for  a  postwar  ot^ganizan 
tion  of  science  that  would  not  seek  to  perpetuate  wartime  conttob.^ 
As  the  prospects  of  the  Allied  forces  in  Europe  and  in  the  Fadfic 
began  to  brighten,  the  Kilgore  and  Patnian  bills  were  quietly  shelved. 

In  August  1944  Bush  submitted  his  program  to  Roosevelt  for  the 
termination  of  osrd.  In  November  1944.  as  the  Allied  armies  swefK 
toward  the  Rhine,  the  President  in  a  letter  to  Bush  expressed  his 
strong  reluctance  to  terminate  osrd.  that  "unique  experiment  ...  in 
coordinating  scientific  research."  and  asked  what  could  be  done  to 
organize  a  f)eacetime  agency  similar  to  osrd  "to  make  known  .  .  .  the 
[wartime]  contributions  .  .  .  to  scientific  knowledge  .  .  .  for  the  im- 
provement of  the  national  well-lH'ing  .  .  .  [to  continue]  the  war  of 
science  against  disease  ...  to  aid  research  activities  by  public  and 
priiote  organiiatiims ...  (and  to  disooiwr  and  develop  for  the  fut^ 
scientific  talent  in  American  youth.*^* 

The  President's  request  stirred  Kilgore  to  action  again,  and  on 
Februarys,  t945t  he  submitted  to  his  colleagues,  lo  Bush  at  osiD,  and 
to  Jewett  at  the  Academy  printed  copies  of  a  ''Discussion  Draft  of  a 
National  Science  Foundation  BiH"**  The  foundation,  which  would  be 
an  independent  agency  in  the  government,  would  consolidate  the 
gains  and  maintain  the  momentum  of  wartime  research  under  a 
director  and  a  national  science  and  technology'  board  of  ten  members 
appointed  by  the  President.  "Far  from  regimenting  science,"  and  "in 
no  sense  .  .  .  competitive  with  the  National  Academy  of  Sciences," 
Kilgore's  foundation  sought  only  a  means  by  which  the  government 

«'Grundfeit,  "The  Science  Mobilialioa  BOI,"  Sekmu  97:375-377  (April  ts.  194S) 

S.  70«  appeared  in  Science  97:407-412  (May  7.  1943). 

**  Gustav  Fj^loff,  Prcsiflrni.  .\mcriran  Institute  of  Chemists.  "The  Kilgore  Senate  Bill." 
Science  ^7:442^43  (May  14,  1943);  "  I  he  American  Association  for  the  Advancement 
of  Science:  Resolution  of  the  Couodl  on  the  Science  MofaUixation  Bill  (S.  70s).'*  Seitme 
M:1S5>1S7  (August  6, 1943);  Bush,  The  KHgora  BID."  Sdracv  99:571^77  (Decemlwr 
3>*  1949) 

"Letter  of  Novemher  17.  1944.  in  Science  lOO.bVI  (December  1§.  I944).  Fot  the 
background  of  the  President's  retjuest,  sec  OSRO  Box  3s. 

** Jeivett  to  W.  Mansfield  Clark,  member,  mas  CouimI.  and  W.  H.  Kcnenon.  Cxecuihc 
Sconetwy,  mas,  February  15,  1945,  and  attached  Kilgore  draft  (has  Archives:  oonc: 
Bab:  National  Sdenoe  Foundation). 
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>  might  draw  on  the  vait  research  capacity  in  tlie  private  sector  for  the 

ba^  and  applied  research  essential  to  national  defense,  to  business 
c  and  industry,  and  to  the  development  of  natural  resources.  There 

I  would  be  a  special  research  committee  on  national  defense;  a  major 

I  task  of  the  foundation  would  be  the  coordination  of  research  in  the 

i  military  services  and  in  other  federal  science  agencies. 

I  Although  fully  occu|Med  %vith  plans  for  winding  up  osrd,  Bush 

turned  to  the  preparation  of  the  report  that  the  President  had 
I  requested.^* 


Science,  the  Endless  Frontier 

Bush's  report,  Science ,  the  Endless  Frontier,  was  based  on  the  work  of 
four  distinguished  committees:  the  Medical  Advisory  Committee, 
headed  by  W.  W.  Palmer,  Professor  of  Kf  edidne  at  Columbia  Univei^ 
sity;  the  Committee  on  Science  and  the  Public  Welfere,  headed  by 
Isanh  Bowman,  President  of  Johns  Hopkins  Univerrity;  the  Coounit- 
tee  on  Discovery  and  Development  of  Sdentilic  Talent,  headed  by 
Henry  Allen  Moe,  Secretary  General  of  the  John  Simon  Guggenheim 
Memorial  Foundation;  and  the  Committee  on  Publication  c^Sdentific 
Information,  headed  by  Irvin  Stewart,  Executive  Secretary,  oasD.  It 
was  submitted  to  President  Truman  on  July  5,  1945,  three  months 
after  the  death  of  Roosevelt  and  just  two  months  aiter  the  end  of  the 
war  in  Europ>e. 

Fully  aware  of  the  political  and  scientific  milestone  represented  by 
OSRD,  under  which  for  the  first  time  massive  federal  funds  had  been 
made  available  to  university  laboratories  for  scientific  researc  h.  Bush 
sought  to  perpetuate  its  achievements  through  the  creation  of  a 
national  research  foundation.  He  hoped  that  such  a  foundation 
would  support  fundamental,  medical,  and  military  research  in  the 
postwar  years  with  the  same  broad  and  unfettered  authority  that  had 
been  accorded  oskd.  To  ensure  the  independence  necessary  to  scien- 
tific research  in  peacetime.  Bush  proposed  the  appointment  of  the 
administrator  of  the  foundation  by  an  advisory  board  of  nine  dviUans 
and  scientists  unconnected  with  the  government  or  representative  of 
any  special  interests,  to  be  selected  by  the  President  and  responsible 
only  to  him  and  to  Congress. 

The  foundation  would  be  empowered  to  develop  and  promote  a 

^'  Bush  to  Jrwcit.  February  15, 1945  (oau>  Box  3s);  cormpondcnce  in  has  Archives: 
Jewett  flic  50.1s. 
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national  policy  for  scientific  reacardi  and  sdenoe  educttioD,  support 
research  basic  to  the  needs  of  the  natural  sciences,  medirinr,  and 
national  defense  in  the  universities  and  private  institutions,  and 
develop  scientific  talent  by  establishing  sdholarships  and  feilowships 

in  science.  The  operations  of  the  foundatioo  were  to  be  carried  out 
through  its  divisions  of  medical  research,  natural  sciences,  national 
defense,  scientific  personnel  and  education,  and  publications  and 

scientific  collaboration,  the  five  members  of  each  division  to  be 
appointed  by  the  advisory  board  %vith  the  assistanre  of  the  National 

Academy." 

Bush  also  urged  the  establishment,  separate  from  the  foundation, 
of  "a  permanent  Science  Advisory  Board  [of  disinterested  scientists] 
...  to  consult  with  .  .  .  [federal]  scientific  bureaus  and  provide  advice 
to  the  executive  and  legislative  branches  of  Government  on  the 
policies  and  budgets  of  Government  agencies  engaged  in  scientific 
work.-" 

Witiun  a  fortnight  of  the  publication  of  the  Bush  repoit,  two  biDs 
for  the  sdence  foundation  were  introduced  in  Congress,  the  first  by 
Senator  Warren  G.  Magnuson  (S.  1185)  on  July  19,  uid  the  second  by 
Senator  Kilgore  and  two  colleagues  (S.  iag7)  four  days  later. 

As  a  member  of  the  House  Naval  Affairs  Committee  and  of  the 
Special  House  Committee  on  Post-War  Military  Policy  the  year  be- 
fore, Magnuson.  recently  elected  Senator  from  the  state  of  Washing- 
ton, had  discussed  the  question  of  science  legislation  with  Bush.  His 
bill,  prepared  at  Bush's  request  with  the  aid  of  Carroll  Wilson,  closely 

Snmce,  the  Endless  Frnntter.  pp.  26-29.  Correspondence,  working  papers,  and  drafts 
of  the  report  are  in  osrd  Boxes  47. 48, 50,  X84,  SS5.  The  "master  copy."  dated  May  31, 
1945.  is  in  onto  Box  1 1. 

Bush's  report  %vat  reprinted  by  the  National  Science  Foundation  in  ig6o,  with  an 
extended  introduction  pointing  out  its  relevanoe  u>  the  subaequcot  development  of 
tdcnce  in  the  federal  structure. 

Recent  pubUcntom  recounting  the  generii  ofScNner.  iktEnHmnwiki  indndej.  If. 
pwgP^,  -Dr.  Buih  Writes  a  Report:  'Science— the  Endless  Frontier  ,"  Science  191 :41- 
47(|anuar>  9.  1976);  D.J.  Kevles.  letter.  Science  /*?:798  (March  1.  1974):  M.  Lomax. 
letter.  Sctenct  182:\\6  (October  i«.  1973);  and  "The  Birth  of  Nsr."  Momk  6:20-27 
(November/December  1975). 

w/ia.,  p.  15. 

Dr.  Jewett's  interest  in  a  restoration  of  the  Sdcnoe  Advisory  Board  moved  him  to 
write:  "If  the  Academy  Act  of  Incorporation  was  amended  to  authorize  it  to  take  the 
initiative  in  advising  Government  rather  than  merely  to  act  whenever  requested,' 
would  we  not  have  the  moM  ponrerful  and  flexMe  kind  of  an  Advimy  Board?"  (Jewcct 
ID  Buih,  June  6.  1949  (has  Aiduvct:  Jcwelt  file  gait)).  For  cowmcni  on  the 
Bush  report,  sec  K  M  Jones,  "The  EndlcM  nmMier."  Pfndogm:  T%»  JmmdtfAi 
NaUtMUArdmm  6:35^  (Spring  1976). 
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f-  followed  the  recommendations  of  Science,  thi  Endltss  FrmUier,  It  called 

I  for  a  director  dected  fay  an  advisoiylxwid  of  fldent^ 

I  dential  appointment  Its  patent  policy  was  tunllar  id  that  of  osid, 

I  which  established  federal  rights  to  discoveries  made  with  federal 

I  funds  but  protected  research  incentive  by  maldng  the  rights  sulject  to 

I  negotiation. 

I  Senator  Kilgore  had  been  corresponding  with  Bush  on  science 

i  legislation  since  i94t  and  had  hoped  to  collaborate  with  him,  but 

I  there  ivas  no  meeting  of  minds.^^  Bush  and  the  scientific  communis 


in  general  considered  that  science  was  a  proper  concern  of  govern- 
ment, but  that  it  must  to  the  fullest  extent  possible  be  left  free  to 
govern  its  own  operations.  In  Kilgore's  view,  shared  by  the  President 
and  his  advisers,  science  was  a  national  resource,  and  like  other 
resources,  its  management  w  as  the  responsibility  of  Congress  and  the 
President.  The  science  foundation  that  Kilgore  proposed  centralized 
all  authority  in  a  director  responsible  to  the  President  and  reduced 
the  board,  composed  of  civilian  and  cabinet  members,  to  an  advisory 
capacity. 

Unlike  the  Magnuson  biO,  which  assumed  the  flexible  patent  policy 
in  force  in  federal  science  agencies,  the  Kilgore  bill  made  mandatory 
public  access  to  all  patentable  discoveries  financed  through  public 
funds.  The  question  of  the  inclusion  of  the  sodal  sciences  in  the 
foundation,  soon  to  become,  along  with  the  appointment  of  the 
director  and  the  matter  of  patent  policy,  key  issues  in  science  legisla- 
tion, did  not  arise  in  cither  the  Magnuson  or  Kilgore  bills.'* 

Both  bills  sought  to  promote  scientific  research  and  science  educa- 
tion through  large-scale  appropriations  for  the  support  of  basic, 
medical,  and  military  research  and  for  fellowships  and  grants-in-aid. 
They  were  almost  the  only  common  objectives  in  the  bills  as  the  public 
debate  on  science  legislation,  and,  almost  simultaneously,  on  atomic 
energy  legislation,  began  in  the  fall  of  1945. 

President  Truman's  special  message  to  Congress  on  September  6, 
1945,  a  month  to  the  day  after  the  detonation  of  the  atomic  bomb 
over  Hiroshima,  reflected  the  fearfulness  of  the  responsibility  that  the 
development  and  use  of  the  weapon  had  laid  upon  the  nation  and  its 
lawmakers  and  scientists.  Almost  as  prodigious  had  been  the  array  of 
wo^Kmry  provided  through  osrd  during  the  war.  At  the  heart  of  the 
President's  message  was  his  awareness  that  the  estate  of  sdenoe  had 


See  coffapODiicnce  in  osrd  Bok  185. 
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been  raised  to  a  new  and  awesome  eminence,  its  governance  of  vital 
oonoera  to  the  national  wd&re  and  to  national  aecurity.** 

Ptading  further  itody  of  the  implkationt  of  the  atomic  bomb, 
Truman  urged  eariy  creation  of  a  federal  reiearch  agienqr.  He  aiked 
that  osBD  and  the  Academy't  Research  Board  for  National  Security 
continue  their  operations  until  that  agency  came  into  being. 

llie  debates  in  Gcmgress  were  historic  For  the  first  time  in  Ameri- 
can history  the  community  of  scientists  entered  the  political  arena  in 
force,  first  over  legisladon  for  the  control  of  atomic  energy  and  then 
for  a  national  science  foundation. 


Heatings  on  Science  Legislaiion 

The  Senate  hearings  on  science  legisladon  in  October  and  November 
1945  were  convened  to  consider  the  Magnuson  and  Kilgore  bills, 
those  introduced  earlier  by  Byrd  for  an  independent  research  board 
for  national  security,  that  by  May  for  the  Academy  Research  Board  for 
National  Security/'  and  a  fifth  by  Senator  Fullbright  (S.  1248)  for  a 
bureau  of  science  research  in  the  Department  of  Commerce.**  From 
the  outset  the  hearings  focused  on  the  science  foundation  bills. 

Like  the  President's  message,  the  proceedings  were  dominated  by 
concern  with  the  new  dimensions  of  science.  Said  Senator  Fulbright, 
"What  we  are  trying  to  do  is  udlize  the  motive  that  really  results  from 
the  atomic  bomb  to  get  something  done.  .  .  .  This  bill  ...  as  well  as  the 
May-Johnson  bill  [for  the  contrc^  of  atomic  energy],  is  the  result  of 
fear. . . 

Of  only  slightly  less  concern  was  the  formidable  and  enigmatic 
wartime  ally  whose  soldiers  American  troops  had  embraced  five 
months  before  at  the  Elbe.  Repeatedly  in  hearings,  witnesses  ex- 
pressed apprehension  over  emerging  Russia,  where  science  was  a 
function  of  the  all-powerful  State.  They  pointed  out  that  the  U.S. 
government  had  reluctantly  supported  the  development  of  the  atomic 

**IHiMic  Papers  of  the  PruUknts  of  the  UfMStMu.  Hmry  S.  TVmmh.  1943  (Washingloo: 

Government  Priniin}^  Office.  1961).  pp.  292-29.4. 

"  May's  urigiruil  H.R.  ^946  had  been  replaced  by  his  H.R.  3440.  The  new  bill  limited 
the  Research  BcmirI*i  appropriationt  to  $8  miffion  a  year  and  inchtded  a  ptwUkm 
allowing  government  audit  of  expenditures. 

»•  F.  R.  Moulton,  "The  Bush  Report  and  Senate  Rills."  Srimcr  /r72;S82-.S83  (October 
1 8.  1945):  "Scientiric  Research  Bills  bclore  the  United  Sutes  Senate,"  Science  102  A\  1- 
416  (October  86.  1945). 
Hmrmp  m  Sdmet  Legiilalim  (S.  1297  «mi  Rdaltd  BUb) .  p.  999. 
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bomb.  They  made  dear  that  there  was  no  possibility  of  keeping  the 
method  of  its  construction  secret  and  that  within  a  few  years  any 
nation  with  the  requisite  industrial  cap>acity  would  have  the  bomb.  No 
one  at  the  hearings  questioned  that  massive  federal  aid  was  vital  to 
national  security  or  that  the  exhaustion  of  Euro|>ean  science  necessi- 
tated strong  federal  support  to  renew  as  rapidly  as  possible  the 
depleted  capital  of  pure  science. 

With  some  dismay,  the  hwiiiaken,  aiudous  for  any  legislation  that 
would  establish  sdence  as  a  shield  for  future  security,  found  the 
scientists  greatly  at  odds  on  the  form  that  shield  should  talte.  Mem- 
bers of  the  Academy  and  the  Research  Goundi  and  the  American 
Association  for  the  Advancement  of  Sdence,  who  in  numbers  and 
extent  of  testimony  dominated  the  hearings,  were  by  no  means  in 
agreement  Frank  B.  Jewett,  President  of  the  Academy  and  Bush's 
dose  assodate  during  the  war,  surprisingly  enough  opposed  any 
foundation  at  all.  Of  Jewett's  opposition  to  a  national  science  founda- 
tion. Bush  commented; 

Frank  Jcwctt,  as  good  a  fUend  as  a  man  couU  have,  eeitainly  thought  I  had 

gone  berserk  whoi  I  endorMd  the  reoommendations  of  the  various  commit- 
tees, joined  them  together,  and  sent  them  to  the  President.  He  was  sure  that 
we  were  inviting  federal  control  of  the  colleges  and  universities,  and  of 
industry  for  that  matter,  that  this  was  an  entering  wedge  for  some  form  of 
socialistic  suie,  that  the  independence  which  has  made  this  country  vigorous 
was  endangered.  And  there  were  some,  I  fed  sure,  who  thought  this  was 
some  sort  oiF  a  grandstand  play  by  which  a  chap  named  Bush  was  trying  to 
perpetuate  into  the  peace  the  authority  he  exenned  during  the  war.  Thiese 
latter  were  very  far  off  the  mark;  I  was  as  anxious  to  get  out  of  government  as 
were  neariy  all  of  those  who  manned  the  war  laboratories.*" 

So  far  as  Dr.  Jewett  could  see,  the  aims  of  the  two  major  bills  read 
like  restatements  of  the  Executive  Order  that  established  the  National 
Research  Council  in  1918,  and  he  recommended  that  the  Council  be 
acUipted  to  serve  the  ends  proposed  for  the  foundation."' 

The  osRD  administrators  at  the  hearings,  Bush.  Conant,  and  Karl 
Compton,  as  well  as  Bowman,  Hunsaker,  Detlev  Bronk,  Henry  D. 
Smyth,  I.  I.  Rabi,  and  Roger  Adams,  firmly  opposed  Kilgore's  politi- 
cally appointed  director  and  his  advisory  board  composed  largely 
of  government  officials.  They  favored,  instead,  the  foundation  plan 

•*  Vannevar  Bush.  Piecfs  of  the  Action  (New  York:  William  MontW  It  Co.,  I970),  p.  64. 
*'  Htarmgt  on  Science  Leguiatum,  pp.  430-431,  434. 
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in  which  the  powers  were  vested  in  a  board  rather  than  in  an 

administrator." 

Elsewhere  in  the  halls  of  Congress  that  month  a  bill  on  conlrol  of 
atomic  energy  was  precKcupying  many  of  the  same  legislators  and  the 
same  Academy  witnesses;  and  in  that  shrill  debate,  as  Rabi  remarked 
to  Senator  Fulbhght,  Congress  %vas  witnessing  **a  new  phenomenon, 
the  identisti  acting  politically.*'''  Although  the  emotiooal  content  and 
public  response  aroused  by  the  atomic  energy  bill  surpassed  that 
stirred  by  science  legislation,  its  central  issues  and  its  outcome  were 
similar. 


AUnme  Energy  LegishHen 

On  October  3,  1945,  the  same  day  that  President  Truman  requested 
Congress  to  formulate  legislation  for  domestic  and  international 
control  of  atomic  energ)',  Representative  Andrew  J.  May  and  Senator 
Edwin  C.Johnson  of  Colorado  introduced  in  Congress  a  joint  hill  to 
establish  an  atomic  energy  commission.  It  was  essentially  sinular  to  a 
draft  prepared  earlier  at  the  request  of  Secretary  of  War  Stimson  by 
Vannevar  Bush,  Chairman  since  1949  of  the  Manhattan  Project's 
Military  Policy  Committee;  James  Conant,  Chairman  of  ndbc  and 
Bush's  alternate  on  the  committee;  and  Irvin  Stewart,  osrd  Executive 
Secretary.  The  May-Johnson  bill  represented  the  views  of  the  osbd, 
the  War  Department,  and,  at  that  time,  the  Administradon.'* 

As  Secretary  of  War  Robert  P.  Patterson  testified,  the  May-Johnson 
bill  had  the  unanimous  support  of  the  Interim  Committee,  the  civilian 
group  appointed  by  the  President  in  May  1945  to  advise  him  on  the 
progress  of  the  atomic  bomb  and  to  plan  for  its  p)ostwar  development 
and  control.  Also  supporting  it  were  members  of  the  scientific  panel 
of  the  Interim  Committee,  J.  Robert  OpF>enheimer,  Ernest  Lawrence, 
and  Enrico  Fermi.  The  May-Johnson  bill,  like  the  prop)osed  legisla- 
tion for  RBNS  and  the  Magnuson  bill  for  a  science  foundation,  placed 

^HmgrrngtmSiimuLtgiilalim,^  io,6j^-66, 1 15,  S03, 56)-sfi4, 6t8. 649^  659. 8t6» 
981.991. 

Hearings  on  Science  Legislation,  p.  99a. 

L.  C  Dunn,  Columbia  zool<^p«t  and  academician,  wax  critical  of  die  secondary  role  of 
die  Academy  during  die  «rir  and  afker  and  propowd  a  ''Depaitment  of  Sdenoe**  mfaer 
dian  die  growing  congeries  of  federal  science  agencies  in  his  "OrganiaHion  and 

Support  of  Science  in  ihe  United  States,"  Science  702:548-554  (Novemhor  30,  1945). 

Richard  G.  Hewlett  and  Oscar  E.  Anderson,  Jr.,  The  New  Worid,  I939-I94b:  A  History 
of  the  U.S.  Atomic  Energy  Commistkm  (University  Park:  Pennsylvania  Stale  University 
PlCM»  1968)1  p.  409. 
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control  over  atomic  energy  in  an  administrator  protected  from  p>oIi- 
tics.  The  part-time  board  of  nine  commissioners  was  10  be  appointed 
by  the  President,  with  the  executive  direction  of  the  commission  left  to 
a  full-time  administrator  and  deputy  administrator  appointed  by  the 
commissioners.  A  key  paragraph  in  the  bill  permitted  appointment  of 
membert  of  tlie  anned  faicet  as  administrators  or  commissioners.** 

Following  widespread  protests  of  the  proposed  legislation,  and  of 
the  brief  hearings  held  In  October  1945,  massive  opposition  to  the 
War  Department  bill  developed  from  the  newly  fcxrmed  Federation  of 
Atomic  Scientists,  a  coalition  of  alarmed  and  poUtkaUy  determined 
scientists  and  technicians  from  the  atomic  laboratories  and  plants  at 
Chicago^  Oak  Ridge,  Columbia,  Los  Alamos,  and  nrr.  Soon  number- 
ing almost  three  thousand  members,  the  group  was  spearheaded  by 
Leo  Szilard,  Harold  Urev,  Harlow  Shapley,  and  Edward  U.  Condon, 
the  new  Director  of  the  National  Bureau  of  Standards.  The  Federa- 
tion vociferously  objected  to  what  it  considered  rash  legislation  with- 
out adequate  hearings,  to  the  rigid  security  provisions  and  fjenalties 
of  the  bill,  its  emphasis  on  military  rather  than  peaceful  uses  of  atomic 
energy,  its  potential  domination  by  the  military,  and  its  neglect  of  the 
crucial  problem  of  international  control.** 

Dr.  Jewett,  regretting  the  hastily  drafted  legislation,  offered  the 
Academy's  services  to  Condon,  who  had  just  become  sdence  adviser 
to  Senator  Brien  McMahon  of  Connecticut,  chairman  of  a  reoendy 
appointed  special  committee  to  study  the  whole  question  of  atomic 
legislation.  However,  the  reluctance  of  the  War  Department  to  pro- 
vide the  Academy  with  the  necessary  secret  atomic  data  forced  Jewett 
to  withdraw  the  offer.*' 


U.S.  Congress,  House,  Committee  cm  Military  Affairs,  AUmu  Energy  Hearing  brfore 
At  CmmUkt  m  MiSkary  Affairs  m  If  JL  4280,  Tgth  Gong.,  lit  km.,  October  9. 18. 1945, 
pp.  4-5;  Hewlett  and  Anderson,  7%e  New  World,  pp.  344-345,  410-415,  432;  Marjorie 
Johnston  (ed.).  Tk§  Cmmt$  tfArUmrHtUf  Ctmptm  (New  York:  Alfred  A.  Knopf,  1967), 

pp.  858,  889. 

The  Interim  Committee,  set  up  in  Secretary  Stinuon't  ofike,  with  Stiniion  as 
dianrnan,  indudcd  George  L.  Harrhon.  Fratident.  New  York  Life  Inmanuwe  Gom- 

pany  and  Special  Consultant  to  Stimson;  Bush;  Conant;  K.  T.  Compton;  Under 
SecretaT7  of  the  Navy  Ralph  A.  Bard;  Assistant  Secretan'  of  State  William  L.  Clayton; 
and  James  F.  Byrnes,  as  a  spedai  representative  of  the  President. 
"The  Atomic  Eaeigy  Act,**  Sekmu  i02'Ml  (November  e,  1945):  Hewlett  and 
Andenon,  TV  N«w  ffofii;  pp.  449-448;  Alke  R.  Smith,  if  P«n/ oim/ a //o^:  7A«  Sam- 
tists'  Movemeru  in  Amtika,  1945^7  (ChicBgo:  Umwernty  of  Ghicago  Press,  1965),  pp. 
1S8-131,  203  ff. 

**  Jewett  to  Condon.  November  6, 1945  (nas  Archives:  Jewett  file  50.91);  Hewlett  and 
Anderson,  ThtNtm  WaHdt  pp.  449-451. 
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Launching  an  educational  program  through  public  meetings  and 
the  press,  the  Federation  of  Atomic  Scientists  won  support  for  a  new 
bill  prepared  by  the  legal  adviser  on  the  McMahon  committee,  James 
R.  Newman,  a  brilliant  lawyer  in  the  Office  of  War  Mobilization  and 
Reconversion,  and  his  assistant  Byron  S.  Miller.  Its  provisions  were 
essentially  incorporated  in  the  bill  submitted  to  Congress  by  Senator 
McMahon  in  December  1945,  among  them  exclusion  of  the  militaiy 
from  any  policymaking  fiinctioiM  and  appointment  by  the  President 
of  a  full-time  commission  of  Ave  members,  one  of  whom  would  be 
designated  chairman.**  The  debate  that  raged  in  the  Senate  for  more 
than  five  months  ended  on  June  1, 1946,  when  a  compromise  version 
of  the  McMahon  bill  passed  the  Senate  by  a  unanimous  vole.  Among 
the  amendments  were  those  providing  for  a  general  manager  to  head 
the  commission's  staff,  a  general  advisory  committee  on  sdendfic  and 
technical  matters,  and  a  military  liaison  committee.  It  was  signed  by 
the  President  on  August  1 

In  October,  when  first  Conant  and  then  Karl  Compton — who  was 
recup)erating  from  a  heart  attack — declined  appointment.  I  ruman 
selected  David  Lilientlial,  Chairman  of  the  Tennessee  Valley  Author- 
ity, to  head  the  new  Atomic  Energy  Commission  (aec),  and  Carroll  L. 
Wilson  was  brought  from  osrd  to  set  up  the  administrative  machinery 
and  to  serve  as  General  Manager. 

Two  months  later  President  Truman  appointed  the  General  Advi- 
sory Committee  for  the  aec,  its  members  Oppenheimer,  Conant. 
Fermi,  Rabi,  Glenn  T.  Seaborg  (University  of  CaUfomia  discoverer  of 
plutonium),  Cyril  S.  Smith  (University  of  Chicago  and  ndrc  metaUur- 
gist).  Hood  Worthington  (DuPont  chemical  engineer  w  ith  the  Han- 
ford  project),  Lee  A.  DuBridge  (President  of  the  California  Institute 
of  Technology),  and  Hartley  W.  Rowe  (Chief  Engineer  of  the  United 
Fruit  Company,  Chief  of  Division  12  of  the  ndrc  and  Consultant  to 
the  Manhattan  District.  Los  Alamos).  Of  the  nine,  five  were  members 
of  the  Academy  and  two,  Seaborg  and  Smith,  were  subsequently 
elected.  I  he  Advisory  Committee  met  for  the  first  time  January  3 
and  4.  1947.'* 

Coogmi.  Senate,  Special  Cominittee  on  Atomic  Energy.  Atomic  Energy  Act  of 

1946.  Hearings  before  the  Special  Commitlee  on  Aftmic  Fnrrgy  cm  S.  1717 .  yyth  Cong..  2d 
sess.,  January  22- April  8.  1946;  Howard  A.  Meyerhoff,  "Domestic  Conu-ol  of  Atomic 
Energy,"  Sfi^/  703:133-136  (February  i,  1946). 

*■  Hewkn  and  AndcfMNU  The  Ntm  HM.  pp.  515-916;  Pttienon  tefdmony  in  U& 

Con{i^ess,  House,  Comnriltee  on  Ifilltafy  A^in.  Atomic  Erurgy.  Hearings  on  S.  1717, 
79th  (        .  2d  sess..  June  11,  la*  a6,  1946,  pp.  18-ao;  Thr  Atomu  Energf  Act  tf  1946 
(Public  Law  585.  79th  Cong..  60  ttat.,  755-75;  4s  U.S.C.,  1801-19). 
'*&jmM  WS'Sl  (January  10.  1947):  Hcwka  ami  Andcnon,  TW Miw  WmU,  pp.  6ai, 
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That  same  year,  as  the  af.c  began  organizing  its  staff  and  opera- 
tions, it  established  a  $1  million  aec-nrc  fellowship  program  under 
the  administration  of  the  Research  Council's  new  Office  of  Scientific 
Personnel,  under  which  the  whole  of  the  nrc  fellowship  program  had 
recently  been  placed.  The  first  group  of  fellows,  selected  by  five 
AEC-NRC  boards  set  up  in  the  Oflice,  were  ready  for  the  academic  year 
1948-1949.^' 

Without  the  immediacy  of  atomic  legiifaitioii  and  the  cohesive  forces 
behind  it,  legislation  for  a  national  science  foundation  continued  to 
lag. 


New  Science  Legislation 

Immediately  following  the  end  of  the  initial  s(  imce  hearings  in  early 
Novenihor  1945,  Isaiah  Bowman  met  in  his  ottice  at  Johns  Hopkins 
with  Roger  Adams,  Detlev  Bronk,  and  James  Conant,  and,  with  the 
concurrence  of  Carl  D.  Anderson,  Edward  A.  Doisey,  Lee  A.  l)u- 
Bridge.  Carvl  P.  Haskins.  Linus  Pauling,  A.  N.  Richards.  Homer  W. 
Smith,  Warren  Weaver,  Lewis  H.  Weed,  and  some  thirty  other 
members  of  the  scientific  community,  formed  a  Committee  Support- 
ing the  Bush  Report  The  committee's  adherence  to  the  Magnuson 
bin  and  opposition  to  legislation  putting  science  under  a  Presidentially 
appointed  director  antagonized  Truman,  and  he  made  it  dear  to  the 
committee  that  his  %inll  must  prevaiL'* 


648;  Liliemhal,  "Fint  Kepoit  on  the  U.$.  Aiomic  Energy  Gommiinon,"  Sdmet 

199-204  (February  si.  1947). 
"  Hewlett  and  Anderson.  Tht  New  World,  p.  641;  has.  if nniM/Ai^drt /or  1947-48,  pp. 
44-45- 

Hie  Reecardi  CoundTt  Cooiinitiee  on  Standard*  of  RadkMcimty,  lec  up  in  1938  to 

provide  bask  data  for  the  work  of  the  Council's  Committee  on  the  Measurement  of 
Genlogiral  Time,  expanded  its  activities  shortly  after  thr  war  and.  following  the 
establishment  of  the  acc  in  1946.  was  renamed  the  Committee  on  Nuclear  Science.  A 
brge-scale  activity  under  Leon  F.  Curtiss.  National  Bureau  of  Standards  physicist,  the 
work  of  its  twebe  ■ubcomnuttees,  changing  with  the  needt  in  the  field,  ranged  from 
heia  and  gamma  ray  measurements,  nuclear  constants,  transportation  of  radioactive 
substances,  and  radio  chemistr>'  to  geophysical  radioactivity,  radiobiology.  particle 
energy  control  techniques,  and  studies  of  small  nuclear  research  reactors  (nas,  Annual 
Report  for  1946^7,  pp.  51-52  et  seq.;  mas  Archives:  nas-nkc  Governing  Board, 
"Minutes,'*6.l.l,  June  4,  197a). 

^*  For  the  organization  of  the  Bowman  committee,  see  osrd  Box  211;  reprint  of 
Bowman  committee  letter  to  I  ruman,  November  24,  1945.  in  Hearings  on  Snmce 
Legislation  (S.  1297  and  Related  Bills),  pp.  1 126-1 129;  "Pending  Legislation  for  Federal 
Aid  10  Sdenoe.**  Sdmcr  iA2:94S-648  (November  30,  1919);  Tnunan  to  Bomnan,  in 
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In  a  plea  for  his  legislation,  Kilgore  offered  to  soften  some  of  its 
strictures  in  order  to  hasten  establishment  of  the  foundation.  Science 
had  become  an  integral  and  indispensable  part  of  government,  and. 
he  agreed,  must  be  administered  by  scientists.  But  they  must  be 
resp>onsible  to  the  President.  On  December  21,  Kilgore  introduced  a 
redrawn  bill,  S.  1 720,  which,  still  adamant  on  the  point  of  responsibil- 
ity, won  no  new  adherents.^* 

Seven  days  later,  Harold  Urey  and  Harlow  Shapley,  joining  adeooe 
legisladon  to  their  atomic  energy  polemic,  CQumiered  the  Bowman 
committee  with  their  Committee  for  a  National  Sdenoe  Foundatioii, 
numbering  more  than  two  hundred  members,  inchiding  Einstein, 
Fermi,  and  Oppenheimer.  In  letters  to  Kilgore  and  Magnuson,  the 
new  committee  offered  its  cooperation  in  finding  a  middle  ground 
between  their  bills  on  which  all  might  agree.'^ 

The  Kilgore-Magnuson  compromise  bill,  S.  1850,  was  ready  in 
February  1946.  Under  it,  osrd  and  its  constituent  committees,  as  well 
as  the  wartime  Roster  of  Scientific  and  Specialized  Personnel,  were  to 
be  transferred  to  the  foundation  under  an  administrator  resjxjnsible 
to  the  President  and  a  governing  hoard  of  scientists  appointed  by  the 
President  who  would  advise  the  President  and  the  chairman.  The 
foundation  would  be  empowered  to  finance  research  programs  either 
in  other  government  agencies  or  in  private  organizations  and  to 
award  fellowships  and  scholarships.  An  interdepartmental  committee 
on  science,  chaired  by  the  administrator,  would  conduct  periodic 
reviews  of  the  federal  government's  research  and  development  ef- 
forts and,  where  it  was  found  ineffective,  recommend  corrective 
measures  to  the  President  Carefully  spelled-out  exceptions  softened 
Kilgore*s  patent  clause,  and  support  for  the  social  sciences  was  made 
contingent  upon  a  survey  of  their  function  in  the  foundation.  Kil- 
gore's  allocation  of  research  funds  to  land-grant  colleges  and  other 
tax-supported  universities  in  order  to  create  more  university  research 
centers  in  the  nation  was  retained  despite  protests.^* 

Dr.  Jewett  pronounced  the  compromise  in  reality  "Kilgore  raised  to 


Meycrliofrs  "Sdence  Legiilation  juid  die  Holiday  ReoeM,"Samer  m-AO  (lamnry  4. 

"  Kilgore.  '  Scirnce  and  the  rKivernment."  Scirrue  /02:690-638  (December  ai,  1945); 
"S.  1780."  Science  iOi:39-44  ganuary  n.  1946). 

^*  '^Ihe  Commitlee  for  a  National  Sdenoe  Foundation."  Scwner  103:1 1  (January  4, 
»946)- 

"  Meyerhoff.  "Compromise  Bill  for  a  Natioinl  .S<icn(e  Foundation,"  Science  103:192 
(February  15.  1946).  with  text  and  final  form  in  Science  iOS:2Zb-2iO,  271-272  (March 
1.  8,  1946). 
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the  n"*  power,"  and  wondered  at  its  support  by  Conanl  and  Bowman. 
Although  the  bill  had  been  reported  out  by  the  Committee  on  Military 
Affairs  on  March  19,  and  was  strongly  supported  by  most  of  the 
Senate,  by  the  Urey-Shapiey  commiciee,  the  Bowman  committee,  ami 
an  AAAS  committee  under  Conant,  two  months  later  the  bill  had  yet  to 
be  coniideied  by  the  Senate.^ 

Suddenly,  passage  of  the  compromise  biU  was  jeopardiied,  when  on 
May  15  Representadve  Wilbur  D.  Mills  of  Arkansas  introduced 
H.R.  6448,  a  slight  variant  of  the  original  Magnuson  bill.  At  hearings 
two  weeks  later.  Bush  resurrected  opposition  to  the  Kilgore  approach 
by  declaring  the  new  bill  "better  than  any  other  piece  of  legislation  I 
have  seen  for  the  purpose."'' 

The  Kilgore- Magnuson  bill,  with  its  social  science  provision  stricken 
at  the  last  minute,  passed  the  Senate  early  in  July  and  was 
referred  to  the  lower  house.  On  July  19,  1946.  it  died  in  the  House 
Committee  on  Interstate  and  Foreign  (Commerce,  as  did  Mills's  H.R. 
6448.  I  he  wartime  unity  of  scientists  seemed  impossible  in  peacetime, 
and  passage  of  any  science  legislation  appeared  out  of  the  question. 

A  mock  valediction  was  delivered  over  it  that  August  by  Howard 
Meyerhc^,  Executive  Secretary  of  the  aaas.^'  Congress  and  a  strong 
element  in  the  scientific  community  had  demonstrated  their  oljection 
to  a  peacetime  foundation  in  the  image  of  osrd.  In  the  impasse,  other 
legislation  and  the  assumption  of  osrd  programs  by  other  federal 
science  agencies  seemed  to  lessen  the  immediate  need  for  a  national 
sdenoe  foundation.'* 


The  Dispersal  if  OSRD 

With  the  Academy's  Research  Board  for  National  Security  dissolved 
and  the  nation's  scientists  unable  to  agree  on  means  for  public 

"•Jeweu  to  Harold  W.  Oodds,  President,  Princeton  University.  March  1 1,  1946  (nas 
Afdiivct:  OONO:  Biib:  NitioiMll  Sdencc  Foundation);  Bowman  committee.  "Suiemeni 
Conoeniiiig  S.  185a"  Sekne*  103:SS%  (May  3.  1946):  MeyerliofF,  The  Senate  and 

S  \S5o"  Science  103:589-590  (May  10,  1946). 

"  Watson  Davis.  "Scientists  Divided."  Sdmce  W3M8  ()une  7.  1946). 
"  Mcyerhofir,  "H.R.  6448, "  and  Watson  Davis.  •Scieiuists  Divided."  Soerue  103 :687-688 
(June  7. 1 946):  Siknu  70^:724-726  (Junt  s  1 , 1946);  Meyerhoff.  "Obituary:  Mar,  1946." 
Science  104  :91-9%  (AugUM  t.  1946). 

'•Karl  T.  Compton.  "Science  and  National  Policy,"  ScimHfu  Monthly  6^:125-128 
(August  1946);  lalcott  Parsons.  "National  Science  Legislation.  Part  I,  An  Historical 
Review,"  BuUttin  of  the  Atomic  SaenUsis  2:7-9  (November  i ,  1946);  Philip  N.  Powers,  "A 
National  Sdence  Foundaikmr  Somcr  /M:614-619  (December  t7. 1946). 
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support  of  science,  the  Presideni  and  the  armed  forces  could  no 
longer  wail  tor  the  organization  and  initiation  of  much  needed 
postwar  research.'*  The  dispersion  of  osrd  functkms  began.  To 
assure  condnuance  of  long-range  medical  research  begun  during  the 
war,  Bush»  on  January  1,  1946,  transferred  t«venty-tluee  of  the  cm 
contracts  to  the  Surgeon  General  of  the  Army  and  forty-two  other 
medical  contracts  to  the  Public  Health  Service  under  RoUa  Dyer, 
Director  of  the  National  Institute  of  Health."  Several  months  before, 
an  Academy-Research  Council  Committee  on  Insect  and  Rodent 
Control  had  taken  over  the  functions  of  the  OSRO  committee  of  the 
same  name.*^  In  an  effort  to  prevent  the  scientific  isolation  of  the 
services  that  had  followed  World  War  I,  the  Navy  perpetuated  its 
OSRD  underwater  research  through  the  establishment  in  the  Research 
Council  of  a  Committee  on  Undersea  Warfare." 

With  the  discharge  of  the  Research  Council's  wartime  committees 
on  military  medicine  in  June  1946.  the  Surgeons  Ceneral  of  the  Army 
and  Navy  and  the  Administrator  of  the  Veterans  Administration 
requested  their  reconstitution  as  advisory  committees  under  contract 
to  guide  the  postwar  medical  programs  of  their  departments.  The 
Veterans  Administration  further  contracted  for  a  new  Committee  on 
Veterans  Medical  Problems  in  the  Research  Cduncfl  to  advise  on 
clinical  follow-up  studies  and  other  research  for  war  casualties  in  their 
hospitals.  A  third  contract  with  the  Navy  Air  Surgeon  and  the  Navy 

For  an  exceDenc  account  of  federal  aaumpiion  of  new  reiponsMlitiet  for  acknlilk 

research,  scv  Albert  C.  Lazure  and  Andrew  P.  Murphy.  Jr.  (eds.),  Rumnk  md 

Developmnit  frnrurrmrnt  Law  (Washington:  Federal  Bar  |<iurnal,  1957). 
*'  Irvin  Slctvari,  Orgamung  ScterUt/u  Research  Jor  War:  Ihe  AdmntstraUve  HiUory  Ou 
Office  ef  Saenl^  Rtstank  and  Development  \oam,  SaENCE  tN  WORLD  WAR  If] 
(Boston:  Little  Brown  &  Co.,  1948).  pp.  313-317.  319;  C.  J.  VanSlyke,'*Ncw  Horinms 
in  Mediial  Rescarrh."  Snrnce  I (H ■J^rt[i-''i(M  (Dect-mlKT  13.  i<>46);  Gr*)rge  Rosen, 
"Pattern  of  Health  Re&carch  in  the  United  Sutcs,  1900-1960, "  BuUettn  oj  the  Htsiory  ^ 
Medkme  39:220  (May-June  1965). 

lua.  Annual  Report  for  1944-45,  pp.  i5-i6w 

In  July  it>4^'  order  to  make  widely  available  its  amassed  data  on  chemical 
compounds  with  bi<ilogi(al  signifiranc  e*.  the  («mimittec  was  reorganized  as  the 
Chemical-Biological  Coordination  C^enter  [nas.  Annual  Report  Jar  1946-47,  pp.  39-40  f< 
NAS  Ardiivet:  cx  Bd:  Chemical-Biological  Coordinatson  Cenier;  E.  C  Andrus,  et 
al.  (cds.).  Advanrrs  in  Mihtary  Medkme  [oOMD^SaENCE  IN  WORLD  WAR  il]  (Boitoa: 
Little.  Brown  &r  Co  .  k^H),  Vol  II.  pp.  548-545.  681-645:  HAt-tmc,  Nem  R^ort 
2:67-69  (Scpiember-Ociobcr  1952)!. 

**  NAS,  Annual  Report  for  1946-47,  pp.  37. 43  et  seq.  NAB  Archives:  wx  Bd:  Commitiee  on 
Undersea  Warfare.  See  also  nas-nic  Governing  Board,  "Mimites,"  7w|.  1-7^.8  (Sep* 
tember  ao.  igSc^. 
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Bureau  of  Medidne  and  Surgery  continued  tlie  waitune  research  in 
aviadon  medidne.** 

Early  in  1946,  the  Joint  Chiefs  of  Staff  gave  consideradon  to  the 
establishment  of  a  Joint  Research  and  Development  Board  that  would 
provide  coordination  of  research  and  development  of  the  two  Services 
on  a  continuing  peacetime  basis.  The  new  committee  would,  in  effect, 
carry  on  the  work  of  the  Joint  Committee  on  New  Weapons  and 
Equipment  (jnw)  that  the  Joint  Chiefs  of  Staff  had  set  up  under 
charier  in  May  1942.  It  consisted  of  Bush  as  Chairman  and  one 
general  officer  of  the  Army  and  one  flag  officer  of  the  Navy.  The  jnw 
had  operated  so  effectively  during  the  war  that  the  Joint  Chiefs 
wanted  a  similar  organization  in  the  postwar  period,  again  to  be 
headed  by  Bush.  Bush,  however,  felt  that  any  new  committee  should 
have  a  dear  delegation  of  authority  that  would  enable  it  to  resolve 
differences  other  than  by  reference  to  a  superior  body,  in  thb  case  the 
Joint  Chiefs.  After  several  months  of  discussion,  the  matter  %vas  finally 
resolved  when  Secretary  of  War  Robert  P.  Patterson  and  Secretary  of 
the  Navy  James  V.  Forrestal  dedded  that  the  new  committee  should 
be  a  committee  of  the  two  departments  rather  than  of  the  Joint  Chiefe 
of  Staff. 

The  two  Secretaries  in  a  letter  of  June  1 ,  1946,  signed  jointly,  asked 
Dr.  Bush  to  serve  as  Chairman.  After  some  further  discussion  Bush 
accepted  and  the  Joint  Research  and  Development  Board  (jrdb)  was 
created  by  charter  of  June  6,  1946.** 

The  unification  acts  creating  the  National  Military  Esiablishment  in 
1947  and  its  successor,  the  Department  of  Defense  in  1949,  contained 
provision  for  a  Research  and  Development  Board  to  replace  the  jrdb. 

NAS,  Annual  Retort  for  1945^6,  pp.  52-53  rt  seq.,  and  nas  Archives  files  of  the 
Cfmimiitccs  For  the  organi/ation  of  an  nas-nrc  medical  advisory  council  to  the  Medical 
Depariinetii5  ui  the  Army  and  Navy  and  lo  the  Veterans  Administration,  see  nas, 
Ammal  Report  far  1946^7,  p.  69:  nas  Archives:  Jewett  file  50.715. 

Of  thirty-six  Academy-^Rietearch  Council  committees  acting  for  the  Dqwrcmcnt  of 
Defense  and  the  Ate  in  1954,  almost  half  had  their  source  in  the  divisions  of  osrd  See 
report,  "Summary  of  Activities  of  the  Academy-Research  Council  Supported  Wholly 
or  in  Put  by  Dcpaitnem  of  Defense  or  Atomic  Energy  CommiMion"  (nas  Ardiives: 
cm:  ActiviikK  Summary  of  AtMditt . . . :  1954). 
••  Stewart,  (hgamxmg  Scient^  Research  far  War,  pp.  47,  50. 

On  the  Joint  Research  and  Development  Board,  Conant  headed  the  Committee  on 
Atomic  Energy;  Hartley  Rowe,  the  Aeronautics  Committee;  Karl  Compton,  the  Com- 
nkieeon  Gakkd  Minilet:  Jufiui  A.  Stnnton,  Prafeiior  of  Pliytici  at  mit.  the  Commit- 
lee  on  EtecUonict;  Roland  F.  Beers,  geophysicist  at  Mrr,  the  Committee  on  Geophysical 
Sciences:  and  Charles  H  Behre,  Jr..  Columbia  geologist,  the  Committee  on  Geo- 
graphical Exploration  [Saence  (January  9^,  1947)]. 
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The  new  Board,  comprising  two  representatives  each  from  the  Army, 
the  Navy,  and  the  Air  Force,  operated  under  the  successive  chairman- 
ships of  Bush,  Kar!  Compton,  William  Webster,  and  Walter  G.  Whit- 
man. It  continued  its  advisory  and  c(H)rdinating  functions  until  1953. 
when  it  was  abolished  and  its  place  taken  by  a  new  Assistant  Secretary 
of  Defense  for  Research  and  Development. 

On  August  1,  1946,  President  Truman  signed  the  law  creating  the 
Office  of  Naval  Reacardi  (onr).''  The  origin  of  om  went  back  to  the 
Army-Navy  conference  in  April  1944  that  had  resuhed  in  the  ettab- 
lishment  of  the  Academy's  Research  Board  for  National  Security 
(bbns).  a  group  of  young  sdentiatt  in  the  Navy's  Office  of  the 
Coordinator  of  Research  and  Development,  with  the  counsel  of 
Jerome  Hunsaker  and  Rear  Adm.  Julius  A.  Purer  and  the  support  of 
Vannevar  Bush,  began  planning  an  "Office  of  Naval  Research"  to 
function  with  kbns  and,  eventually,  %vith  the  projected  federal  sdenoe 
agency. 

In  September  1943,  a  month  before  the  brief  reactivation  of  rbns 
by  the  Army  and  Navy  Secretaries,  the  Navv  group  drafted  a  bill, 
subsequently  sponsored  as  H.R.  591 1  by  Representative  Carl  Vinson 
of  Georgia,  Chairman  of  the  House  Armed  Services  Committee,  for 
the  establishment  of  an  OHice  of  Naval  Research.  Its  "main  features 
and  philosophy  were  to  embody  many  of  the  recommendations  of  the 
Bush  report/*  a  Navy  spokesman  reported,  its  ''primary  mission ...  in 
principle  the  same  as  that  envisaged  by  the  Wilaon  Committee  for  the 
KBNS,  namely,  to  retain  the  coUaboratiim  of  top  level  civilian  scientists 
in  all  fields  of  research  having  a  bearing  on  national  security.**" 

The  Navy  worked  out  a  contract  arrangement  acceptable  to  the 
universities  that  were  to  undertake  the  research.  The  agreements 
spedfkally  assured  to  the  scientists  involved  a  maximum  of  freedom 
and  permitted  them  to  initiate  projects  "in  fundamental  research 
without  restrictions"  in  nuclear  physics,  medicine,  physics,  chemistry, 
mathematics,  electronics,  mechanics,  and  meteorology;  to  explore 
new  avenues;  to  publish  their  findings;  and  to  continue  their 
teaching.'** 

••11.8.  Congress,  House,  Committee  nn  Government  Operations.  Organization  ami 
AdminiUration  of  the  Mtlttary  Rrsrarrh  ami  Dn  elofrmmt  Programs.  Hearings  before  a  Suhcom- 
mUUe  ^  the  House  CommUUe  on  Govemmtnl  Operalums,  S^d  Cong.,  ad  scss..  June  1954; 
Don  K.  PnoCt  GmmfimmnI  mmC  Smmv!  Thttr  DyittHHit  Rtltlion  iw  Auuntttt  Dttttcnif 
(New  York:  New  York  University  Pros,  tg54),  pp.  144, 151-15S. 
"  Piibli(  Law  588.  79th  Cong.,  6<)  stat..  779;  10  I'  SC.  5150-5153. 
••John  £.  Pfeiffer.  The  Office  of  Naval  Research."  Saentifu;  Amtrium  ISOiU-Xb 
(February  1949). 
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The  Naval  Research  Advisory  Cominittee  of  onr  was  formalized  by 
charter  on  January  14,  1947;  its  members,  under  Chairman  Warren 
Weaver,  included  Dedev  Bronk.  Arthur  Compton,  Karl  Compton, 
Richard  J.  Dearborn,  Luis  De  Florez,  Lee  A.  DuBridge,  William  S. 
McCann,  Philip  M.  Morse,  and  Lewis  A.  Strauss.  Two  months  later. 
ONR,  under  Adm.  Harold  G.  Bowen  and  his  civilian  deputy.  Yale 
physicist  Alan  T.  Waterman,  "found  itself  the  sole  government 
agency  with  the  power  to  move  into  the  void  created  by  the  phasing 
out  of  the  08BD. . .  .**** 

The  War  Department  counterpart  of  onr  was  the  Research  and 
Development  Division,  established  in  the  spring  of  1946.  With  a  panel 
of  consultants  drawn  from  sdenoe,  education,  and  todustry,  it  was  to 
direct  research  in  War  Department  laboratories  and  coordinate  it  with 
programs  in  other  military  laboratories  and  in  private  institutions.^' 

The  dispersion  of  osrd  activities  continued  through  1947-  The 
Applied  Physics  Laboratory  of  the  Johns  Hopkins  University,  which 
had  produced  the  proximity  fuze,  continued  to  operate  under  con- 
tract with  the  Navy.  Operations  analysis  functions  that  osrd  had 
initiated  were  carried  on  in  the  Operations  Research  Office  (org)  set 
up  under  Army  contract  with  the  Johns  Hopkins  University;  in  the 
Operations  Evaluation  Group  under  Navy  contract  with  mit;  and  in 
the  RAND  Corporation  under  Air  Force  sponsorship  at  Santa  Monica, 
California.*'  Little  seemed  to  remain  for  a  science  foundation  except 
some  residual  basic  research  and  a  schobrslup  program. 


The  SUelman  Report 

Truman  was  irritated  at  the  impasse  over  science  legislation  in  Con- 
gress, and  on  October  17,  1946,  he  appointed  the  Presidem*s  Sden^ 

••  The  Bird  Dogs  (Bnice  S.  OXAettd.),  "The  Fvnlution  of  the  OfTicc  of  Naval  Research." 
Physics  Today  14  :35  (August  1961);  Furer.  Administration  of  the  Navy  Department  in  World 
Wetrll,  p.  805;  NAS  Archives:  AG&Dcpts:  Navy:  onr:  Naval  Research  Advisory  Commii- 
lee:  1946.  For  the  Retetrdi  Coundrt  oim  advisory  commitiees  in  iimhfinalta» 
geophysics,  and  astronomy,  see  nas.  Aitmtal  Rtport far  1947-48,  p.  55. 

Dwight  D.  Eisenhower,  "Memorandum  for  Directors  and  Chiefs  of  War  Department 
General  and  Special  Suff  Divisions  and  Bureaus  and  the  Ckimmanding  Generals  ot  the 
Maior  Cooiiiniids:  Subjea.  Sdeniific  and  Tedinoli^^ 

AprM  30.  1946  (mas  AiddvcK  jcwctt  file  90.719);  "War  Department  Reaeardi  and 

Development  Division,"  Science  104:369  (October  18.  1946). 

The  promise  of  operations  analysis  and  the  concept  of  the  "think  tank"  as  a  new 
applied  science  useful  to  the  miliury  led  the  Research  Council  in  the  spring  of  1951  to 
apfwim  a  CkMnanioae  on  Openrtkmt  RcMardi  under 
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tific  Reiearch  Board  to  be  headed  by  the  Assistant  to  the  President, 

John  R.  Steelman.  Director  of  the  Office  of  War  Mobilization  and 
Reconversion.  The  members  of  the  Board  were:  Robert  P.  Patterson, 
Secretary  of  War;  James  Forrestal,  Secretary  of  the  Navy;  Julius  A. 
Krug,  Secretary  of  ihc  Interior;  Clinton  P.  Anderson.  Secretary  of 
Agriculture;  W.  Averell  Harrinian,  Secretarv'  of  Commerce;  |ohn  D. 
G(KKll()f.  Adiniiiistrator,  Federal  Loan  Agency;  Watson  B.  Miller. 
Administrator.  Federal  Security  Agency;  Maj.  Gen.  Philip  B.  Fleming, 
Administrator,  Federal  Works  Agency;  Charles  R.  Denny.  Jr.,  Chair- 
man, Federal  Communications  Commission;  Jerome  C.  Hunsaker, 
Chairman,  National  Advisory  Committee  of  Aeronaudcs;  Vannevar 
Bush,  Director,  Office  of  Sciendfic  Retearch  and  DevelofMnent;  David 
Ltlienthal,  Chairman,  Atomic  Enei|;y  Commissicm;  Gordon  R.  Clapp. 
Chairman,  Tennessee  Valley  Authority;  Gen.  Omar  N.  Bradley,  Ad- 
ministrator, Veterans  Adminbtration;  and  J.  Donald  Kingsley,  who 
was  named  Executive  Secretary.  The  Board  was  to  report  on  the 
research  programs  of  federal  sdentiHc  agencies,  the  nature  of  non- 
federal research  and  development  in  the  nadon,  and  the  interreladon 
of  federal  and  nonfederal  research.*'  It  seemed  possible  that  with  the 
current  large-scale  federal  support  of  basic  research  projected  for 
ONR,  the  Army's  research  division,  and  the  National  Institute  of 
Health,  and  in  view  of  the  increased  support  of  scientific  research 
voted  by  Congress  to  some  fifty  other  federal  agencies,  the  immediacy 
of  the  need  for  a  national  science  foundation  had  passed. 

Steelman  reported  otherwise:  "The  drying  up  of  Eurof)ean  scien- 
tific resources,  the  disruption  of  normal  international  exchange  of 
scientific  knowledge,  and  the  virtual  exhausuon  of  our  stockpile  of 
basic  knowledge**  made  a  national  science  foundation  imperadve. 
Federal  support  of  research  and  development,  peuticidarly  of  basic 
research  and  health  and  medical  research  in  the  universities,  industry, 
and  government,  must  be  accelerated  as  rapidly  as  possible,  so  that 
before  the  end  of  a  decade  expenditures  for  these  purposes  would  be 


the  Board  of  reie-Rama,  Inc..  to  study  its  application  to  industry,  business,  and 
gowcfoment,  snd  10  offer  die  commiitfrt  ■ctwcet  as  «  deari  ngh<HMe  for  to  promodoa 
Hid  orguiiaed  support.  During  the  Koreui  War,  operations  rrseardi  became  of  tpetM 

cam  cm  to  the  Science  Advisory  C'ommittee  (sac)  in  the  OfTice  of  Defense  Mobilization. 
See  NRC  report  "Operations  Rt'search  with  Special  Reference  to  Non-Mililarv  Applica- 
tions," April  1951.  and  "Scientists  and  Mobilization:  Some  Views  of  the  Science 
Adviiovy  Coiniidttee  on  die  Role  of  Academic  Sdendaia,"  Scptewhcr  1 1.  1951  (mm 
Archives:  exec:  ODM:  sac);  Don  K.  Price.  Gtotmment  and  Science,  pp.  ia6-ii8. 
•*  Copy  of  Executive  Order  9791 .  October  17.  1946,  in  OSBO  BoK  9a;  HAB  Arduves: 
exec:  President's  Scientitk  Research  Board:  1947. 
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at  least  1  percent  f)f  the  national  income.  The  foundation,  under  a 
director  appointed  by  the  President  and  a  part-time  advisory  board  of 
eminent  scientists  and  educators  equally  divided  between  government 
and  nongovernment  representatives,  should  support  basic  research 
and  iTifdical  research  outside  the  purview  of  other  agencies  and 
institutions,  develop  a  long-range  federal  program  of  science 
scholarships  and  fellowships,  and  assist  the  universities  in  expanding 
their  laboratory  facilities  and  acquiring  research  equipment.** 

Word  of  the  preparation  of  the  Steehnan  report  brought  on  a  raah 
of  biUt  to  create  the  science  foundation.  One,  introduced  by  Senator 
Elbert  D.  Thomas  (S.  525),  was  identical  to  the  Kflgore-Magnuson  biU 
(S.  1850)  that  had  passed. the  Senate  the  previous  session.  Another, 
introduced  by  Senator  H.  Alexander  Smith  (S.  526),  was  a  return  to 
the  original  Magnuson  bilL  Four  bills  identical  to  Smith's  S.  526  were 
also  introduced  in  the  House,  among  them  Representative  Wilbur  D. 
Mills's  H.R.  1830." 

Challenged  by  the  new  legislative  activity,  a  coalition  of  the  scientific 
community,  under  the  auspices  of  the  American  Association  for  the 
Advancement  of  Science,  resolved  to  present  a  united  front  before 
Congress.  Its  moving  spirits  saw  with  concern  the  extent  to  which 
federal  research  was  becoming  firmly  established  in  militarv  hands 
and  that  the  repeated  failure  of  the  scientists  to  come  to  any  agree- 
ment among  themselves  had  prevented  Congress  from  creating  the 
foundation. 

On  February  23,  1947,  representatives  of  almost  seventy  scientific 
societies,  the  members  of  the  disbanded  Bowman  committee,  and 
those  of  the  still-active  Committee  for  a  National  Science  Foundation 
came  together  in  the  Inter-Sodety  Committee  on  Sdenoe  Foundation 
Legislation.  The  group  included  Chairman  Edmund  £.  Day,  Presi- 
dent of  Cornell;  Vice-Chairman  Harlow  Shapley,  President  of  aaas; 
an  Inter-Society  Executive  Committee,  including  Dael  Wolfle,  Isaiah 
Bowman,  Ralph  W.  Gerard,  Henry  Allen  Moe,  and  W.  Albert  Noyes, 
Jr.;  and  invited  representatives  of  the  Joint  Research  and  Develop- 
ment Board,  the  President's  Scientific  Research  Board,  the  U.S. 
Public  Health  Service,  and  the  Office  of  Naval  Research.  They  met  to 
consider  the  chief  point  of  contention  in  science  legislation,  the 
administration  of  the  proposed  foundation.  By  vote,  63  percent  of  the 

■^The  Pretident**  Sdentific  ReMarch  Board,  Seknu  md  PMk  M9.  A  tUpmt  l»  IW 
PrestdtTit  b^  JolmR,  SUtbmm,  voL  hAPngnmfirlheNalim  (Wadiingloa:  Govcminent 

Printing  Olfice.  1947).  pp.  3-7.  69-7 

" Sctetur  105 -.n I  (February  14. 1947);  nas  Archives:  cong:  Bills:  nsf:  1947. S. 525 and 
Sw  516  %»ere  compared  in  Sdnu  I05:25S-S64  (Much  7.  1947). 
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members  ot  the  Inter-Society  Committee  supported  a  Presidential!) 
appointed  director;  18  percent  a  large  Presideniially  app>ointed 
(forty-eight-member)  board  that  would  select  the  director;  and  18 
percent  a  small  AEC-type  board. 

Chainnan  Edmuncl  Day  reported  the  resulu  of  the  poll  to  Repre- 
sentative John  H.  Wolverton's  Home  Committee  on  Intenlate  and 
Foreign  Commerce  at  hcaringt  held  early  in  March.**  The  hearingi 
were  othenviie  notable  only  for  Vannevar  Buih's  predictable  support 
of  MiUs's  H.R.  1830,  Dr.  Bronk's  strong  support  of  research  in  the 
social  sciences,  and  Dr.  Jewett*8  continued  resistance  to  any  sdenoe 
foundation.  Jewett  felt  that  for  fundamental  research  and  educatioD 
in  science  to  be  left  to  the  foundation  as  a  federal  agenc)'  would  be  to 
make  them  completely  vulnerable  to  all  kinds  ot  social  and  f>olitical 
pressures.  He  saw  the  foundation  as  duplicating  Academy  functions, 
since  both  basic  research  and  education  were  already  well  provided 
for  in  the  Academy's  National  Science  Fund  and  its  National  Research 
Fellowships  program,  which  wanted  only  augmentation,  preferablv 
through  changes  in  the  tax  statutes  to  increase  the  attractiveness  of 
voluntary  personal  contributions.®^  In  time,  however,  Jewett  came  to 
see  that  supervision  of  a  national  program  of  either  basic  research  or 
science  education  was  not  within  the  scope  of  the  Academy,  and  that 
the  very  proliferation  of  new  science  agencies,  the  acoeleraticm  of 
federal  support  of  science,  and  the  consequent  extension  of  the 
frontiers  of  science  would  stretch  the  capabilities  of  the  Academy  10 
their  utmost. 

Of  the  plethora  of  bills  then  before  Congress,  Senator  Smith's 

S.  586,  after  some  tinkering,  was  to  raise  the  greatest  hopes  for  a 
science  foundation  that  would  be  satisfactory  to  the  Administration. 
In  its  original  form,  the  bill  provided  for  a  governing  board  of 

twenty-four  Presidentially  appointed  members  from  science,  en- 
gineering, education,  and  public  af  fairs,  and  an  executive  committee 

^Saencf  705:227  (February  88, 1947);  U.S.  Congress,  House.  Commiuee  on  Intersuue 
and  Foreign  Coaimeroe,  AMomI  Stwui  FnmiaHm.  Hmrings  be/an  ikt  Cmmitlt$  m 
IntmUUe  and  FortigH  Cemmmt,  en  HJt.  942,  HJL         HJL  1830,  HJt  1834,  md 

H.R.  2027.  8oih  Cong.,  ist  se-ss..  March  fv-7.  1947,  pp.  63-64 

•'Jewell's  extended  views  appeared  in  National  Sctnue  Foundatum.  Heann^,  March  6. 
*947>  PP*  73~7^>  9*~>  ^  fifty-ctght-page  privately  printed  pamphlet,  "The 

Ca«e  for  Condmiing  Private  Support  cif  Fmidiiiiienlal  Sdence,"  Mardi  18,  1947  (M*t 
Archives:  cong:  Bills:  National  Science  Foundation). 

Dr.  Jewell  in  his  !;ur  sixties  had  his  share  of  "fixed  ideas"  and  sometimes  found  it 
dtfTicult  "to  accommodate  himself  to  developments  in  the  preteni  very  rapidly  shifting 
•cene  in  whidi  adence  and  engineering  find  themfdwe^*  [Meiriam  H.  Tryoen,  Di> 
rector*  mc  Ofike  ofSdentific  Penonnd,  to  Brank,  Juljr  17, 1917  (has  AicMvct:  Mi.)]. 
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€£  nine,  elected  by  the  board,  which  would  appoint  the  director.  The 
National  Academy  and  leading  education  associations  were  to  rec- 
ommend nominations  for  board  members  to  the  President,  and  the 
bill  included  a  provision  that  the  unexpended  funds  and  the  remain- 
ing contracts  of  osrd  were  to  be  transferred  to  this  "successor  agen- 
cy," enabling  it  to  begin  operations  shortly  after  its  establishment. 

On  May  1,  Edmund  Day  wrote  Senator  Smith  and  Representative 
Wolverton  offering  the  Inter-Society  Committee's  endorsement  of 
S.  526.  with  amendments  reducing  the  size  of  the  board  from  twenty- 
four  to  nine  members  and  calling  for  Presidential  appointment  of  the 
director  after  consultation  with  the  board.  The  second  of  these 
amendments,  that  calling  for  Presidential  appointment  of  the  di- 
rector»  was  adopted  by  the  Senate,  as  was  one  providing  for  distribu- 
tion of  part  of  the  funds  on  a  geographic  baris.  The  Ull  passed  the 
Senate  late  in  May,  and  the  Academy,  assured  of  the  President's 
interest  in  establishing  a  foundation  without  delay  and  certain  that  the 
bill  represented  an  acceptable  oompromise,  canvassed  its  membership 
for  nominations  for  the  twenty-four  members  of  the  foundation,  as 
called  for  by  the  bill.** 

On  July  15.  1947,  a  House  version  of  S.  526  was  passed  and  in 
conference  the  two  amendments  were  struck  from  the  Senate's  bill.  It 
was  the  original  S.  526  that  both  houses  passed  that  summer  and  sent 
to  ihc  White  House.  The  President,  deeming  it  basically  the  same  as 
the  Magnuson  bill,  which  had  the  director  responsible  to  a  part-time 
board  rather  than  to  the  President,  withheld  his  approval.  It  died  by 
pocket  veto  on  August  6.®* 

The  veto  shocked  many  of  the  leaders  of  science  into  accepting  the 
fiKt  that  the  nation's  scientific  enterprise,  with  a  current  budget  of 
more  than  one  billion  dollars  and  the  Steelman  projection  of  twice 
that  sum  within  the  next  decade,  could  no  longer  be  considered  apart 
from  national  policy  and  politics.  Science  was  not  merely  auxiliary  to 
the  development  of  industry,  medicine,  and  national  defense,  free  to 
operate  under  the  direction  of  existing  organizations  with  a  minimum 
of  control  by  Congress  and  the  President.  It  had  become  a  national 
resource,  subject  to  national  planning,  and  responsible  to  the  Presi- 
dent. The  veto  registered  a  further  shock,  for  by  default  it  left  the 

*'Jewett  to  Bush.  June  5.  1947  (NA8  Archives:  org:  nas:  Com  on  Nominations  for 
Proposed  National  Science  Foundation). 

**TTUinan  rqMUt  on  S.  5«A,  August  6,  1947  (has  Atchivet:  oono:  Mb:  National 

Science  Foundation:  1947);  Mcyerhoff.  "The  Truman  Veto."  Science  706:236-237 
(September  is.  1947):  Dael  Wolflc.  "The  1  ntcr-Sodcty  Committee  for  a  Hur:  Report  for 
1947,"  Sdmu  i06:52»-533  (December  5,  1947). 
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control  of  federal  funds  for  research  grants  in  the  hands  of  the  Armyt 
Navy,  and  Air  Force.'"" 

In  November  1947,  Harlow  Shapley  organized  a  committee  that 
included  Academy  members  Conant,  K.  T.  Compton.  Arthur  L.  Day, 
and  Luther  P.  Eisenhart.  who  agreed  that  Truman's  insistence  on  his 
appointment  of  the  foundation  director  must  be  complied  with.'"'  As 
^^ce-Fmident  of  the  aaas  Inter^Society  Committee,  Shapley  also  met 
with  Senator  Smith,  Ckmgreasroan  Wolverton,  representatives  of  the 
Bureau  of  the  Budget,  and  Vannevar  Bush,  and  urged  the  Icgisbton 
to  prepare  new  bOis  based  on  the  Senate's  amended  version  of 
S.  5a6.»«« 

The  brief  hearings  that  June  on  identical  bills,  S.  8385  (Smith)  and 
H.R.  6007  (Wolverton),  were  chieily  remarkable  for  the  almost  total 
absence  of  representatives  of  the  scientific  community  and  for  Dr. 
Jewett*s  objections  submitted  to  the  legislators,  which  included  a 
reprint  of  Samuel  Johnson's  Rambler  No.  91  ( 1 75 1 ),  on  the  hazards  to 
sdentiiic  research  of  dependence  upon  government  support: 

The  Sdences,  after  a  thousand  indignities,  retired  from  the  palace  of  Ettroo- 
age.  and  having  long  tvandered  over  the  world  in  grief  and  diitreat,  were  led 
at  last  to  the  cottage  of  Independence,  the  dau^ter  of  Fortitude;  where  they 
were  taught  by  Prudence  and  Parsiniony  to  support  themselves  in  dignity  and 
quiet.*" 

The  hearings  came  at  a  bad  time.  Congress  was  fighting  a  rising  tide 
of  inflation  and  developing  legislation  for  Truman's  European  Re- 
covery Ptogram.  In  the  further  distraction  of  a  Presidential  election 
year,  neither  science  bill  was  acted  on. 


A  Restatement  of  Academy  Policy 

The  ultimate  creation  of  a  national  science  foundation.  Dr.  Jewett  felt, 
would  enhance  rather  than  diminish  the  need  for  the  National 

Science  and  PuNk  PoScy,  Vol.  I,  pp.  la.  13;  Science  106:141  (August  15.  1947)5 
Washington  Association  of  Sriendats,  "Toward*  a  National  Science  PoUcy?",  Stagmu 
106385-587  (Oaober«4.  1947). 

**■  Shapley  to  Brook,  November  5,  1947  (nas  Archives:  OONC:  Bilb:  National  Sdcnoe 
Foundation:  1947). 

*«•  Wolfle,  "Inter-Society  Committee  for  a  nsf."  Srimcr  107:255  (Man  h  5.  k^S). 

'**  I'  S  (Nm^rt  ss.  H«>u<ir.  Committee  on  Interstate  and  Foreign  (loninu  i cc.  iWahonal 

Sctrtue  toundalum.  Hearings  before  the  CommUUe  on  Interstate  and  Foreign  Commerce,  on 

If Jt  6007  ami  5. 2195. 80th  Ckmg..  ed  mm.,  June  1. 1948,  pp.  1 18-1  tf. 
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J  Academy  of  Sciences.  "It  is  clear, '  he  wrote,  "that  the  Academy  and 

Research  Council  should  be  kept  in  a  virile  state.**'** 
t  The  Academy's  limited  endowment,  however,  did  not  provide 

1  funds  sufficient  to  support  an  expansion  of  the  Research  Council's 

;  activities.  Jewett  knew  that  the  increased  importance  of  science  and 

\  technology  to  the  nation  would  mean  a  growing  need  for  the  services 

I  ofthe  Research  CouncU.Addhx»nal  income  and  oflioe  space  wouM  be 
[  necessary.  Preliminary  discussions  with  foundation  trustees  were  en- 

r  couraging,  but  Jewett  realiied  that  any  formal  request  needed  to  be 
I  supported  by  a  dear  statement  of  the  Research  Council's  unique 

capabilities,  its  intended  activities,  and  its  projected  needs. 
I  He  had  become  increasingly  concerned,  also,  about  problems  of 

I  internal  organizadon  disclosed  by  the  wartime  activities  of  the 

I  Academy  The  rules  governing  the  operations  of  the  Research  Coun- 

■  cil  had  served  f  airlv  well  during  the  war,  but  had  proved  cumbersome 

I  at  times  and  not  sufficienUy  specific  with  respect  to  authority  and 

responsibility.  This  had  been  particularly  evident  in  the  many  ac- 
tivities in  the  Academy  and  Research  Council  in  which  both  had 
I  interests,  and  whose  smooth  operation,  as  Dr.  Jewett  said,  had  de- 

pended upon  the  good  personal  relationship  of  the  President  of  the 
Academy  and  the  Chairman  of  the  Research  Coundf* 

In  December  1945,  at  Dr.  Jewett*s  request,  Ross  G.  Harrison, 
Chairman  of  the  Research  Councfl,  appointed  a  committee  to  survey 
the  functions  of  the  Research  Councfl,  its  future  acdvities,  and  its 
relationships.  The  members  were:  Lewis  H.  Weed  (Chairman), 
Chairman  of  the  nrc  Division  of  Medical  Sciences;  Luther  P. 
Eisenhart,  Vice-President  of  the  Academy  and  Chairman  of  the  nrc 
Division  of  Physical  Sciences;  and  William  W.  Rubey,  Chairman  of  the 
NRC  Division  of  Geology  and  Geography. 

The  Weed  rep)ort  a  month  later  called  f  or  a  maximum  of  autonomy 
in  Research  Council  operations,  closer  persf)nal  contact  with  federal 
officials,  and  appointment  of  a  full-lime  Chairman  of  the  Council.'*' 
In  May,  Jewett  turned  these  recommendations  over  to  a  special 

NikS,  Amimal  Report  for  1945^6,  pp.  6-7. 

Jewett  10  Rom  G.  Harriaon,  May  a8. 1945  (nas  Archives:  OBc:  nashirc:  Reorgama- 

tion). 

***  Jewett  to  members  of  the  Council  of  the  nas,  April  19.  1946  ^M.). 

[Weed  repoit],  "Report  of  Commiiiee  to  Snrwf  Fuactiom  <^  Research  Council." 

Febniary  28,  1946  (ibid  ). 

As  Dr.  Jewett  said,  "  I  ht-  National  Atadt-my  of  Sciences  had  been  ncRliRpnt  in  this 
obUgation  [to  implement  the  Executive  Order  esublishing  the  Kesearcli  Council]  and 
ihould  be  more  active  in  the  National  Research  Coundt**  (has.  Amuul  Report  fir 
i94&47,  p.  l6^ 


CC|_ ,  J  ;ed  material 


47^  /        Postwar  Organizjotion  of  Science 


Ross  Granville  Harrison, 
Chairman  of  the  National  Re- 
search Council,  1938-1946 
(Photograph  courtesy  Sterling 
Memorial  Library,  Yale  Univer- 
sity). 


committee  under  Isaiah  Bowman.  The  principles  for  the  reorganiza- 
tion of  the  Research  Council,  "to  strengthen  [it]  as  the  chief  operating 
agency  of  the  Academy,"  were  approved  by  the  Council  of  the 
Academy  a  month  later.  In  July  new  Articles  of  Organization  and 
Bylaws,  besides  ensuring  the  Research  Council  of  stronger  support 
by  the  Academy  and  the  greater  autonomy  it  needed  in  its  o|>erations, 
redefined  the  duties  of  the  Research  Council's  Executive  Board  and 
its  Chairman,  the  functions  of  its  committees,  and  of  officers  of 
divisions. 

Proposing  this  autonomy  and  an  improved  nas-nrc  relationship, 
Jewett  earlier  that  year  had  asked  Detlev  Bronk  whether  he  would 
consider  becoming  full-time  Chairman  of  the  Research  Council. 
Bronk  had  recently  left  his  jx)st  as  Coordinator  of  Research  in  the 
Office  of  the  Army  Air  Surgeon  to  return  to  the  University  of 
Pennsylvania  as  head  of  its  Johnson  Research  Foundation.  Bronk  felt 


'^Jewett  to  Bowman,  Bush,  Adams,  Weed,  May  17,  1946,  and  "Comments  from 
Members  of  Informal  Committee  . .  (nas  Archives:  Jewett  Pile  50.71);  nas.  Annual 
Report  for  1943-46,  pp.  3-4,  is;  1946-47 ,  pp.  161-165.  ^o*"  revision,  see  1948-49. 
pp.  11,  17-19.  «ai-i35 
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that  he  must  reserve  some  time  for  the  Foundation  and  for  his  own 
research,  but  he  agreed  to  accept  the  appointment,  effective  July  1, 
i946.'»» 

Jewelt's  presidency,  Bush  wrote  to  him  that  spring,  had  been  a 
notable  one,  for  the  pages  he  had  written  in  the  war  record  of  the 
Academy,  for  his  ''remarkable*'  tuooest  in  putting  Academy  fimmces 
in  order,  and  for  the  order  he  had  brought  into  the  Academy- 
Research  Council  structure  and  relationship."* 

The  bst  months  of  1946  and  the  following  spring  were  a  time  of 
reappraisal  and  restoration,  as  the  new  Academy-Research  Council 
administration  took  stock  of  its  mission  and  attempted  to  restore  its 
premises,  both  literally  and  figuratively,  from  the  neglect  of  the  war 
years.  The  whole  of  the  interior  of  the  building  was  then  undergoing 
repair  and  repainting,  and  extensive  landscaping  was  being  done. 
Except  for  the  Committee  on  Medical  Research,  which  remained  until 
January  1947,  the  offices  of  osrd  and  other  wartime  agencies  had 
departed;  but  their  places  were  immediately  taken  by  the  expanding 
activities  of  the  Research  Council  and  its  new  committees.  Indeed,  one 
committee  had  to  be  housed  in  the  Munitions  Building  across  the 
street,  and  the  temporary  partitions  in  the  exhibit  rooms,  the  audi- 
torium balconies,  and  the  library  had  to  remain  in  place."' 

Reappraisal  of  the  Research  Council  mission  appeared  in  Bronk's 
first  report  and  a  similar  reassessment  of  the  Academy  in  Jewett's 
larewell  address  to  the  membership  at  the  autumn  meeting  in  1947. 

Dr.  Bronk,  who  was  to  give  something  more  than  half  his  time  to 
the  chairmanship,  was  not  to  make  the  Research  Council  "the  most 
powerful  centralized  scientific  institution  in  the  Nation,"  as  Jewett  had 
said  a  full-time  chairmanship  promised."^  But  he  did  set  the  Re- 
search Council  firmly  to  the  task  at  hand.  The  postwar  world  of 
science  had  "burdened  and  tempted  the  (council"  with  enormous 
challenges,  but  ii  had  already  begun,  and  would  continue,  its  "efforts 
to  avoid  large-scale  administrative  operations  which  can  be  done 
Ixtier  by  other  agencies  and  which  distract  the  Council  from  its 
primary  scientific  objectives."  As  Bronk  said,  the  nrc  was  recognized 
as  a  cooperative  agency  in  the  nation  for  the  promotion  of  military 

***Jc«»en  to  %niBkt  Much  t8. 1946:  Jewiit  to  moiiben  of  nm  Council.  June  1 1. 
1946  (mas  Ardiives:  Jewett  file  5a7i);  Bronk  to  Jewett.  June  10  and  a6,  1946  (mas 

Archives:  org:  Appointments:  Chairman  nrc). 

Bush  lojeweu.  April  86.  1946  (nas  Archives:  Jewett  file  50.71,  Reorganization  of 

nMtAwmulRtportfar  194^-46,  pp.  19-ao;  1946^7,  p.  84. 
***  Jewett  to  Bronk,  March  a8, 1946  (nas  Aicfaivet:  Jewett  fUe  50.71). 
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security  and  general  welfare,  but  more  important,  "a  powerful  agent 
for  the  furtherance  of  fdentifk  retearch,  for  the  development  of 
national  research,  and  for  the  translation  of  scientific  knowledge  into 
socially  useful  achievements."'" 

At  the  same  time  that  Bronk  was  resetting  the  course  of  the 
Research  Council.  Dr.  Jewett,  reflecting  on  his  eight  years  as  Presi- 
dent of  the  Academy,  worked  on  his  last  address  to  the  membership,  a 
position  paper  on  the  role  of  the  Academy  in  its  relation  to  the  federal 
government."* 

Before  a  full  meeting  of  the  Academy  members  in  closed  session 
that  Novemljer.  he  called  on  them  to  look  again  at  the  Act  of 
IncorpK)ration.  No  other  legislative  directive  in  the  history  of  the 
federal  government,  he  said,  compared  in  brevitv.  simplicity,  sweep- 
ing pt)wers,  and  consummate  flexibility  with  that  "astounding  docu- 
ment." Equally  remarkable,  nothing  in  its  wording  contained  the 
slightest  attempt  to  shackle  the  Academy  to  the  problems  or  to  the 
philosophy  of  1863.  It  was  extremely  doubtful  whether  anything  like 
it  could  have  succeeded  in  the  halls  of  Congress  at  any  time  in  the 
years  since. 

It)  Irss  than  fortv  words  the  Act  of  I ncorj>oration  in  effect  created  in  the 
wliolc  domain  of  science  a  supreme  court  of  final  advice  lunond  whicfi  ifiere 
was  no  higher  authority  in  the  Nation  and  ensured  that  so  far  as  was  humanly 
possible  its  findings  would  be  wholly  in  the  pubUc  interest  uninfluenoed  by 
any  dements  of  personal,  economic,  or  political  force."* 

NAS.  Anmifil  Refinrt  for  l94fy-47,  pp.  31-33,  38 

For  example,  tfic  Cicimmittce  on  Growth  of  the  Division  of  Medical  Sciences  had 
reonuly  accepted  responsibility  for  dispersing  fundt  of  the  American  Cancer  Sodeljr 
for  cancer  reicaich  and  tnuning.  In  the  next  eleven  yean  a  total  of  las  mOfion  trat 

disbursed  on  the  recommcnHation  of  the  (ommittce  [nas.  Annual  Report  for  194^-46, 
p.  46  ft  seq.\  R.  Keith  C^aiui.in.  'Chancer  Research  anct  (he  Cummittec  on  Growth. 
1945-1956."  NAS-NRC.  Newi  Report  6:55-57  (July-Augu&i  1956)]. 

Betides  diminating  a  namber  of  unneoenary  conuniucet  in  the  Rneareh  Cmnul 
that  first  year,  Bronk  restructured  the  fellowihip  program;  expanded  the  Committee 
on  Radioactivijy.  making  it  the  Committee  on  Nuclear  Scicncr;  estahlished  a 
Chemical-Biological  Coordination  Center  and  a  Pacific  ScieiKC  Board;  saw  activated  a 
Committee  on  Atonic  Casualtiet.  a  Coniinittee  on  Undcnea  WMfare.  and  a  Building 
Reteaidi  Advisory  Board;  and  appointed  a  Committee  on  umaoo.  nas.  Anmml  Report 
for  1946-^7.  pp.  34-38. 

"*  Foreshadowed  in  the  Academy's  report  for  i94r>-47  (pp  1.  16).  Jewett's  paper. 
"The  Academy — Its  Charter,  its  Functions  and  Rclaiioiis  lu  Government."  was  read  at 
die  November  17.  1947.  business  seision  of  the  Aaalemy.  It  was  subsequently  pub> 
lished  in  nas.  Proceeding  49:481-490  (April  15,  196a). 
"*i*raciwfaf^  iM.,  p.  48a. 


Cc|  >  y  ;od  material 


I 


The  Postwar  Organization  of  Science  I  473 

'  If  the  f  ederal  government  in  the  past  had  not  made  full  use  of  the 

'  Academy  it  created,  the  Academy  had  also  failed  to  promote  its 

'  availability.  The  mobilization  of  science  in  the  war  just  ended  had 

demonstrated  as  never  before  the  enormous  range  and  elfectiveness 
'  of  the  Academy  and  the  Research  Council  when  responding  to  its 

'  obligations  to  the  government.  And  the  recent  reorganization  within 

I         the  Academy  sought  to  assure  continuation  of  that  effectiveness  by 

I 

(oiifining  Academy  committees  to  those  which  are  wholly  concerned  with 
I  matters  of  advice  at  top  scientific  level  and  assigning  all  others  to  the  Research 

Council  .  .  .  [and  by  conferring]  on  tht*  Research  Council  the  maximutn  of 
autonomy  compatible  with  the  lad  that  it  is  a  Committee  of  the  Academy;  that 
ili  poi«er  to  serve  effectively  stems  from  the  authmity  of  the  Academy 

'         Chanten  and  that  in  the  last  analyris  the  Academy  is  responsible  for  its  a 

I 

I  Jewett  also  banished  the  long-held  notion  that  the  Academy  could 

act  for  the  government  only  when  called  upon  and  had  no  power  of 

'  initiative  or  privilege  of  providing  advice.  The  "whenever  called 

upon"  provision  in  the  Charier  related  only,  he  said,  to  the  obligation 
of  the  government  to  reimburse  the  Academy  for  expenses  incurred 
in  government  service,  and  neither  in  theory  nor  in  practice,  except  as 
the  Acacieniy  so  elected,  had  ever  possessed  any  validity.'** 

The  Charter  of  the  Academy  was  still,  after  eighty-four  years,  the 
source  of  its  opportunity  for  service,  and  only  as  its  Constitution  and 
Bylaws  acted  in  any  way  to  modify  the  mtent  and  operation  of  its 
Charter  was  there  any  limit  on  the  future  activities  of  thie  Academy."* 

'**  AMwdn^  ikid^  pp.  48$.  487. 

"^Proceedings,  ibid.,  p.  488. 

Dr.  Bronk.  in  his  Annual  Report  ftrr  1946-47  (pp.  agreed  thai  a  time  of 

revolutionary  changes  confronied  il)c  iiaiion  and  tiiai  the  Research  Council  was 
beginning  a  new  period  in  itt  hiMory.  Henceforth  k  would  be  "more  than  a  waiting 
agency  through  which  governmental  and  private  organizations  [miglit]  aeek  aiditanoe 
from  the  scientists  of  the  country."  The  Counc  il  intended  to  be  "adventurous  in  ied(ing 
opportunities  for  leadership  and  useful  action  in  all  fields.'* 

Knowing  that  Dr.  Jcwctt  was  to  discuss  Academy  poliqr  that  day,  Joe  H.  Hikie> 
brand,  head  of  the  Univenity  of  Cafifomia  department  of  chemistry,  conduded  tiie 
day's  meeting  with  some  remarks  thai  he  hoped  would  pave  the  way  for  a  change  in  the 
concept  of  the  office  of  the  President.  Although  Jewett  haci  already  raised  and 
answered  many  ot  his  questions,  why.  Hildebrand  asked,  had  the  Academy  given  way  to 
another  agency  in  inne  of  war?  MFhy  did  itt  opinions  seem  10  be  expressed  only  when 
the  government  thinks  to  ask  for  them?  It  was  the  business  of  the  officers  of  the 
Academy  to  execute  policy,  but  why  should  not  Academy  policies  he  more  imaginative 
and  aggressive?  Why,  above  all.  had  Academy  members  no  opportunity  to  discuss 
questions  of  science  and  public  policy?  (nas  Ardiives:  oac:  has:  Meetings:  Autumn: 

«947)- 
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Dr.  Jewett's  restatement  of  the  Academy  mission  was  unequivocaJ. 
But  he  was  still  not  certain  that  in  the  recent  reorganization  of  the 
Research  Council  he  had  found  the  l>est  solution  to  the  "multiple 
Academy-Research  Council  dilemma,"  namely,  the  relationship  be- 
tween the  President  of  the  Academy  and  the  Chairman  of  the  Re- 
search GoondL  Would  it  tmare  greater  Academy  efFecdveneas  to 
make  the  Research  Coundl  chairroanship  a  career  job  and  the  pren- 
dency  an  honorary  position,  or  perhaps  to  provide  two  Vice- 
Presidents  of  the  Academy,  one  to  succeed  the  President  and  the 
other  to  preside  over  the  Research  Council?  Or  should  the  direction 
of  the  Academy  and  the  Research  Council  be  combined  under  a  singjie 
head?  Should  the  head  of  the  Research  Council  be  required  to  be  a 
member  of  the  Academy? 

1  know  there  are  two  schods  of  thought  in  the  Academy  and  I  sympathiBe 
with  both.  My  eight  yean  as  Prendent  has  taught  me,  however,  that  some  of 
the  things  due  ivory  tower  boys  would  like  are  imponible  as  things  are  now  sec 
up.  Possibly  Richards  [the  new  Academy  President]  or  his  successor  can  And 
an  answer  which  wiUsittisfy  all  the  members  and  all  the  condidons  but  1  doubt 
iL"» 

Dr.  Jewett*s  personal  conviction  that  the  Chairman  of  the  Research 
Council  ought  alio  to  be  a  member  of  the  Academy  and  to  automati- 
cafly  a  member  of  the  Academy  Council  would  be  met  a  decade  later. 
So,  too,  would  the  question  of  Academy  initiative  in  serving  the 
government  on  "any  subject  of  sdenoe  or  art.** 


' "  Jewett  to  Yeritcs*  May  7. 1947:  Jcwctt  to  CfennidiMl,  May  s6w  1947  Oms  Ardivci: 
Jewett  fife  50.71). 
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between 
tlie  Wars 


ALFRED  NEWTON  RICHARDS  (1947-1950) 


After  the  dynamic  wartime  presidency  of  Frank  B.  Jewett,  that  of 

Alfred  Newton  Richards  was  in  the  nature  of  an  interregnum,  low- 
keyed  and  lasting  just  three  years.  Yet,  during  that  brief  period  the 
Academy  and  its  President  were  involved  in  some  of  the  most  urgent 
and  intensive  inquiries  in  its  history. 

Trained  at  the  turn  of  the  century  in  the  new  science  of  physiologi- 
cal chemistry,  Richards  had  been  for  almost  forty  years  Professor  of 
Pharmacology  at  the  University  of  Pennsylvania.  His  was  a  career  with 
few  interruptions  apart  from  a  brief  tour  of  duty  in  1918  setting  up  a 
field  laboratory  for  the  study  of  problems  of  chemical  warfare  at 
Chaumont,  France. 

Behind  Richards*s  deceptive  gravity  of  mien  lay  a  lively  seme  of 
humor  and  a  pungent  wit.  He  delighted  in  teaching  and  frequendy 
declared  it  as  important  to  him  as  his  research.  His  classroom  manner 
and  even  his  research  papers  were  characterized  by  a  lifelong  habit  of 
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Alfred  Newton  Richards,  Pres- 
ident of  the  Academy.  1947- 
1950  (Photograph  courtesy 
Chase  News). 


self-deprecation.  This,  however,  did  not  conceal  the  importance  of 
the  discoveries  he  made  in  the  physiology  of  the  kidney  and  in  the 
chemistry  of  digestion,  adrenal  glycosuria,  the  action  of  cyanides,  and 
histamine.'  Among  his  most  significant  contributions  were  his  classic 
paper  with  Dale  in  1918  on  the  effect  of  histamine  on  the  circulation 
of  the  blood,  and  his  verification  in  1923,  by  microexperimental 
methods  he  devised,  of  Karl  Ludvig's  filtration-reabsorption  theory 
of  urine  formation  proposed  more  than  half  a  century  before.*  He  was 
elected  to  the  Academy  in  1927. 

Richards's  term  as  Chairman  of  the  Academy  Section  on  Physiology 
and  Biochemistry,  his  first  Academy  office,  was  just  ending  when  he 
was  called  to  Washington  by  Vannevar  Bush  in  1941  to  direct  the 
Committee  on  Medical  Research  (cmr)  of  the  osrd.  In  Bush's  words: 

It  soon  becaine  evident  that  the  one  man  for  chairman  was  A.  Newton 
Richards.  He  had  a  distinguished  record  in  medical  research.  But,  more 

'  Carl  F.  Schmidt  in  nas.  Biographictd  Memoirs  ¥2:271-318  (1971).  See  also  Detlev  W. 
Bronk's  "Alfred  Newton  Richards  (1876-1966)."  Pmpectives  in  Biology  and  Mfdtnw 
/9:4I3-422  (Spring  1976). 

•  Charles  J.  Singer  and  E.  Ash  worth  Underwood.  A  Short  History  of  Medicine  (New  York: 
Oxford  University  Press,  ad  ed..  196a).  pp.  308.  559. 
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imp>ortant,  he  was  a  wise  man,  trusted  by  all  who  knew  him.  It  was  a  fortunate 
choice.  Many  years  later,  for  he  hved  to  be  ninety,  i  concluded  that,  ot  ail  tlie 
able  men  I  have  known,  all  the  men  of  idenoe  I  Kaw  known,  he  was  the 
most  fiiUy  respected,  yes,  the  most  beloved  by  his  colleagues  and  by  everyone 
who  knew  him.* 


As  Chainnan  of  the  Committee  on  Medical  Research,  Richards  pre- 
sided over  more  than  three  hundred  wartime  projects  in  the  medical 
sciences,  showing  "great  patience  and  skill  in  piloting  the  cmr  in  a 
difficuh  role,"  guiding  the  huge  research  and  development  programs 
in  plasma,  penicillin,  and  the  new  sulfa  drugs;  in  infectious  diseases; 
in  insecticides;  and  in  aviation  medicine.  In  these  and  other  pro- 
grams, CMR  made  effective  use  of  two  major  operating  agencies  of  the 
National  Research  Council,  the  Division  of  Medical  Sciences  headed 
by  Lewis  Weed  and  the  Division  of  Chemistry  and  Chemical  Technol- 
ogy headed  by  W.  Mansfield  Clark.* 

When  his  duties  as  Chairman  of  cusl  ended  early  in  1946,  Newton 
Ricfaards  returned  on  a  full-time  basb  to  the  University  of  Pennsyl- 
vania, where  he  resumed  his  duties  as  Vice-President  in  Charge  of 
Medical  Affairs.  A  year  later,  at  age  seventy-one,  he  was  elected 
President  of  the  National  Academy. 

He  was  reassured  by  Jewett  that  with  the  postwar  confusion  easing 
and  Academy  affairs  in  good  shape  he  would  not  And  the  presidency 
"unduly  onerous."  Admitting  some  apprehension — "The  unknown  is 
full  ol  terrors" — Richards  accepted  jewett's  offer  of  help  and  his 
assurance  that  the  complicated  prwess  of  selecting  and  sending  to 
Japan  the  group  of  scientists  requested  by  Gen.  Douglas  MacArthur 
to  advise  on  the  rehabilitatioti  ol  Japanese  science  would  be  ac- 
complished before  Richards  look  over.* 

Richards,  like  Jewett,  was  to  spend  just  two  or  three  days  each  week 
in  Washington,  conducting  much  of  the  routine  of  the  Academy 
office,  with  the  help  of  a  part-time  secretary,  from  his  office  in 
Phihidelphia.  He  felt  a  strong  sense  of  personal  responsibility  for  the 
Academy,  however,  as  well  as  increasing  distress  over  the  postwar 
world.  He  was  aware  of  the  turmoil  of  reorganization  and  adjustment 
in  federal  agencies,  and  in  his  first  annual  report  he  called  attention  to 


*  Vannevar  Biuh,  Pitm  tf  Ikt  Adum  (New  York:  WWam  Morrow  Is  Co..  1970),  p.  4. 

*  Memorandum,  Carroll  L.  Wilson  to  Vanncvar  Bush,  May  lO.  I943  (OMtD  Box  39). 

»  Frank  B  Icwctt  lo  Alfred  N.  Richards,  May  5,  1947.  and  replies  on  May  7and  May  9, 
1947;  Jewett  to  Richards,  May  9,  1947  (nas  Archives:  Jewett  tile  50.10). 
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"the  paucity  of  direct  requests  from  departments  of  the  Govern- 
ment.'** 

During  those  years  the  involvement  of  leading  Academy  members 
in  the  angry  debates  in  and  out  of  Congress  over  the  organization  of 
the  Natknnal  Sdenoe  Foundation  and  the  Atomic  Energy  Comminsaon 
reflected  for  a  time  on  the  Academy's  reputation  for  detachment. 


The  Loyalty  Issue 

The  controversy  over  atomic  legislation  caused  some  Congressmen  to 
resent  the  scientists  who  had  worked  on  the  atomic  bomb  and  who 

had  been  active  in  seeking  transfer  of  control  of  atomic  energy 
from  the  army  10  the  civilian  aec.  Rumors  of  foreign  and  domestic 
Communist  activities  in  connection  with  the  development  of  the  bomb 
began  to  appear  in  the  press.  On  July  17,  1947,  the  press  reported 
that  Representative  J.  Parnell  Thomas  of  New  Jersey,  Chairman  of 
the  Subcommittee  on  National  Security  of  the  House  Committee  on 
Un-American  Activities,  was  investigadng  Edward  U.  Condon,  atomic 
physicist,  member  of  the  Academy,  and  recently  appointed  Director 
of  the  National  Bureau  of  Standards,  concerning  his  acquaintance 
with  Russian  scientists  and  with  aUeged  Communist  sympathizers  in 
this  country. 

Dr.  Condon,  at  Los  Alamos  during  the  war,  had  been  scientific 
adviser  to  the  McMahon  committee  that  secured  civilian  control  of 
atomic  energy.  Congressman  Thomas  pointed  out  that  Condon,  as 
the  current  head  of  the  National  Bureau  of  Standards,  directed  "one 

of  the  most  important  national  defense  research  organizations  in  the 
United  States,  the  target  of  espionage  agents  of  numerous  foreign 
powers."' 

Innuendo  became  allegation  in  March  1948,  when  rhomas  handed 
a  report  of  his  subcommittee  lo  the  newspapers,  charging  that  "the 
Soviet  Union  and  her  satellite  nations  have  been  desperately  attempt- 
ing  to  secure  our  complete  atomic  knowledge  From  the  evi- 

d^ce  at  hand,  it  appears  that  Dr.  Gondcm  is  one  of  the  weakest  linki 
in  our  atomic  security."  He  has,  said  Thomas,  ''knowingly  or  unknow- 
ingly, entertained  and  associated  with  persons  who  are  alleged  Sofvict 

*  NAS,  Annual  Report  for  1947-48.  pp.  1 ,  6:  Jcwrtf  to  memben  of  the  Coundl  of  die 

Academy,  June  10,  1947  (nas  Archives:  Jewett  file  50.10). 

'  Tlx  (|uoiaiMmt  here  and  background  of  the  epiiode  are  ftm 

Howani  D.  Samud,  Ctmgrm  4tf  Wmk  (New  York:  Heniy  Hok  It  Co.,  1951),  pp- 

311-336^487. 
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t  espionage  agents."  As  he  had  repeatedly  since  the  previous  July, 

Condon  again  asked  to  be  heard  by  the  subcommittee.  He  was 
k  ignored. 

I  At  Che  annual  meeting  of  the  Academy  m  April  1948,  President 

i        Richards  reported  on  a  statement  approved  earUer  by  a  majority  of 
I         the  Academy  membership  condemning  the  Thomas  subcommifter's 
refusal  to  hear  Condon  and  pointing  out  that  such  treatment  was 
certain  to  deter  scientists  from  entering  government  employment  and 
to  diminish  the  respect  of  citizens  for  service  in  the  government* 
The  statement,  presented  by  Richards  to  Thomas  at  an  interview  on 
I  April  14,  produced  the  promise  of  a  hearing  on  April  23.  When  none 

I  was  held,  Richards  on  May  5  gave  a  report  on  the  Academy  statement 
J  to  the  press.* 

I  Although  he  had  long  been  cleared  bv  the  loyalty  board  of  the 

,  Department  of  Commerce,  by  the  two  Conimerce  Department  Sec- 

^  retaries  under  whom  he  had  served,  and  most  recently  by  the  Atomic 

^  Energy  Commission,  Condon  continued  to  be  the  object  of  the 
subcommittee's  defomation  by  innuendo.  One  consequence  was  that 
scientists  in  large  numbers,  particularly  in  the  atomic  field,  left 
government  laboratories  to  letum  to  their  universities.  In  September 
J  1951,  convinced  that  he  would  not  be  heard  and  that  the  calumny  had 
^  destroyed  his  usefulness  to  the  Bureau  of  Standards,  Condon  submit- 
ted his  resignaticm  to  President  Truman. 

The  Condon  episode  coincided  with  a  series  of  crises  in  this 
country's  relations  with  Russia,  a  period  also  marked  by  a  temporary 
stasis  in  the  debate  on  science  legislation  in  Congress.  Using  its  veto  in 
the  United  Nations  to  sabotage  every  effort  to  restore  the  war- 
wrecked  economies  of  Furopc  or  to  come  to  any  agreement  on  the 
international  control  of  atomic  energy,  Russia  began  moving  into  the 
political  vacuum,  raising  the  spectre  of  a  third  world  war. 

When  in  1946  Russia  threatened  to  draw  Greece  and  l  urkey  into 
the  Soviet  orbit,  the  Truman  Doctrine,  announced  in  March  1947, 
promised  U.S.  support  to  nations  resisting  Russian  aggression.  In 
February  1948  Ciechoslovakia  fefl  to  Communist  domination,  an 
event  followed  by  the  attempted  takeover  of  Finland,  the  blockade  of 
Berlin,  and  the  threat  of  Communist  Farty  domination  of  France  and 
Italy.  The  MarshaU  Plan,  formulated  by  the  United  States  in  Aprfl 

•  MAS,  Annual  Report  for  1947 -A8,  pp.  5-6. 

For  the  Academy's  Coniinittee  on  Ubeiliei  appointed  in  November  1948  under 
James  Conaiit,  widi  members  O.  E.  Buckley  and  J.  Robert  Oppenheimer,  leciiawnal 
Report for  t948'49,  pp.  t,  10;  HAS  Archives:  one:  nas:  Com  on  QvO  Libertiet:  Ad  Hoc: 
1948-1949- 
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1948,  began  the  restoralion  of  European  economies.  With  the  orgi*iii- 
zation  of  the  North  Atlantic  Treaty  Organization  (nato)  in  Mardi 

1949.  Canada,  the  United  States,  and  ten  nadont  of  Northern  Europe 
agreed  to  Joint  acdon  in  the  event  of  attack  by  Russia.  World  fears 
continued  to  grow  when  Chiang  Kai-shek  fled  to  Formosa  in  January 
1949,  and  eight  months  later  the  Chinese  mainland  was  taken  over  by 
the  Communist  armies  of  Mao  Tse-tung. 

In  the  summer  of  1950  a  new  menace  came  from  another  quarter 
when  North  Korean  troops  crossed  the  border  into  the  two-year-okfl 
Republic  of  South  Korea.  The  United  States  dispatched  American 
forces  under  Gen.  Douglas  MacArthur,  and  wardme  controls  were 
again  in  effect  in  this  country. 


E^abliskment  of  the  National  Science  Foundation 

As  the  international  situation  deteriorated,  the  new  research  agencies 
in  the  armed  services  urged  prompt  establishment  of  the  NationaJ 
Sdenoe  Foundation  in  order  to  mobilize  science  planning  in  the  event 
of  an  emergency.  When  the  Gold  War  threatened  to  become  an  active 
war.  Congress  instead  made  sharp  cuts  in  research  appropriations, 
diverting  the  funds  to  procurement.  Fearful  of  the  consequences  to 
their  fundamental  research  programs,  both  the  Research  and  De- 
velopment Board  of  the  Department  of  Defense  and  the  OfHce 
Naval  Research  urged  legislative  action  on  the  science  foundation,  as 
a  supporting  agency  for  their  endangered  projects." 

In  March  1949.  almost  twenty  months  after  Truman's  jxKket  veto 
of  S.  526,  Representative  J.  Percy  Priest's  Subcommittee  on  Public 
Health,  Science,  and  Commerce  in  the  House  Committee  on  Inter- 
state and  Foreign  Commerce  convened  hearings  on  new  prop)osals  for 
the  science  foundation,  all  ol  them  salvaged  from  the  wreckage  of  the 
earlier  science  bills.'" 

An  amendment  to  the  most  likely  of  the  House  bills,  Priest's  H.R. 
4846,  brought  a  sharp  reaction  &om  the  National  Academy  of 
Sciences.  Just  prior  to  its  passage  in  the  House  on  March  1,  1950. 

*See  Sdmu  105:\1\-\12  (February  14.  1947)  and  John  E.  Pfetfler.  The  Office  of 
Naval  Reteaidi,"  Scimljfieifawricim  l80i\A  (Febniaiy  1949). 

U.S.  Congress.  House,  Committee  on  Interstate  and  Foreign  Commerce.  National 
Science  Foundation.  Hearing,  on  H.R.  12.  S.  247,  and  H.R.  359,  Sist  Cong.,  ist  sess., 
March  51,  April  1, 41 5,  sO.  1949-  Page  one  of  the/fcarmp  noted  eight  new  bills  under 
comideraiioa.  See  aho  Som  I09tWl  (March  11.  1949):  M  Wolfle.  **A  Natioml 
Sdence  Foundaiioa:  1990  PrMpecttrSamer  I II  :79-Sl  (January  vg,  igs^)* 


Cc|  >  y  ;od  material 


The  Years  between  Ae  Wars  I  481 


Representative  Howard  W.  Smith  of  Virginia  attached  an  amendment 
to  the  bill  that  recjuired  kbi  investigation  and  clearance  of  every 
member  of  the  foundation  and  of  every  individual  awarded  a  fellow- 
ship or  scholarship.  On  Mar  ch  1 8,  Senator  Daniel  J.  Flood  of  Pennsyl- 
vania added  a  similar  amendment  to  his  companion  bill,  S.  247. 

The  scientific  community  was  aroused;  the  Council  of  the 
Academy  protested  the  amendments  as  unjustifkble  and  menacing  to 
the  spnit  of  research,  dedaring  the  HkeUhood  remote  that  any  re- 
search under  a  National  Science  Foundation  scholarship  would  in- 
volve national  security.  The  stand  had  support  in  Congress,  and  an 
oath  of  allegiance  was  substituted  for  the  loyalty  amendments." 

On  April  17,  1950,  after  five  years  of  debate  and  last-minute 
resolution  of  minor  differences  in  the  Priest  and  Flood  bilk,  the 
House  passed  its  revised  version,  and  a  day  later  the  bill  passed  in  the 
Senate.  The  act  was  signed  into  law  by  President  Truman  on  May 
10."  The  long-debated  National  Science  Foundation,  as  a  new  inde- 
pendent agency  in  the  Executive  Branch,  had  come  into  being. 

Established  to  "promote  the  progress  of  science;  to  advance  the 

"  "Staicment  of  the  Coundl  of  the  Nadond  Academy  of  Sdences"  Seuneg  iH'M5 
(Mardi  94,  1950):  nas,  Annual  Report  for  1949-50.  pp.  3-4, 39-40. 

This  was  the  second  protest  by  the  C'oiincil  of  the  Academy  concerning  unnecessary 
security  investigations  (see  U.S.  Congre&s,  Joint  Coininittee  on  Atomic  Energy,  i^tomic 
Enrrgy  Cmmuumt  FMamMp  Program,  Htarings  before  the  Joint  CmmUUt  om  Atmk  Energy, 
81st  Cong^  m  tesB.,  May  1949). 

In  August  1949  the  Senate  passed  a  rider  to  the  1950  Independent  Offices  Appro- 
priations Act.  introduced  by  Senator  Joseph  C  O'Mahoney  of  Wyoming,  requiring  FBI 
loyalty  and  security  investigations  of  all  aec  fellows,  then  numbering  over  four 
bundled.  When  no  modification  for  nonrbwificd  projects  could  be  effected,  die 
Academy,  ivboae  Research  Council  administered  die  Alc  fellowship  program  under 
contract,  requested  that  the  afc  take  over  the  program.  Pressed  to  continue,  the 
Academy  negotiated  a  new  and  more  limited  agreement  viixh  the  aec,  which  made  no 
offer  of  predoctond  fciowihipt  for  1 950- 1 95 1  and  provided  Reaeardi  Coundl  admin' 
ittraiion  of  postdoctoral  fellowships  during  that  year  only  for  felkms  whose  intended 
research  involved  access  to  classified  data.  Thereafter  the  Research  Council  limited  its 
role  to  the  evaluation  of  the  scientific  qualifications  of  candidates  until  the  aec 
terminated  the  program  in  September  1953  [(Jommiitee  of  the  Federation  of  American 
Sdeniiiit,  ''Loyalty  and  Security  Problemi  of  Scientiita:  A  Summaty  of  Current  Qear- 
ance  Procedures." So^^  709:621-624  (|une  14, 1949):  Science  110:105  (July  ss.  1949): 
"Statement  of  the  National  Academv  .  .  .  Srience  7/0:64^5 1,  670  (December  16. 
1949);  NAS.  Annual  Report  for  1949-50,  pp.  1-3.  13-20,  1950-31,  p.  36;  Oak  Ridge 
Institute  of  Nuclear  Sludiet.  Final  Report.  Atmk  Energy  Cmmmm  Fndeeteni  mti 
PartdartsmT  FHItmMpt  m  Hr  Phftkal  and  Kelegiad  Stitnm,  May  l,1948lo  StpUmbn  30, 
1953  (Oak  Ridge:  n.d.).  p.  v]. 

See  also  the  nas  position  paper  prepared  by  A.  N.  Richards  (nas  Archives:  oac:  nas: 
Council  of  the  Academy:  Meetings:  January  28.  1950). 

"Scwmr  /ii:S96  (April  14.  1950);  iNi,  906  (May  5.  1950);       998  (May  t6. 1950). 
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national  health,  prosperity,  and  welfare;  to  secure  the  national  de- 
fense and  for  other  purposes,"  the  Foundation  was  empowered  to 
initiate  and  support  by  grant  or  contract  basic  research  in  the  matlie- 
matkal,  physiod,  biological,  and  engineering  adenoet,  and,  upon  the 
request  of  the  Secretary  of  Defense,  to  contract  for  reiearch  relating 
to  national  defense.  Fatent  rights  resulting  from  research  initiated  bjr 
the  Foundation  were  to  be  disposed  of  **in  a  manner  calculated  to 
protect  the  puUk  interest  and  the  equities'*  of  the  researcher  or 
research  organization. 

The  Foundation  would  take  over  and  maintain  the  National  Roster 
of  Scientific  and  Specialized  Personnel  (accomplished  in  the  National 
Register  of  Scientific  and  Technical  Personnel  in  1953)  and  foster  the 
interchange  of  scientific  information  between  scientists  here  and 
abroad.  It  was  also  to  evaluate  the  research  programs  of  federal 
agencies  and  to  "develop  and  encourage  the  pursuit  of  a  national 
policy  for  the  promotion  of  basic  research  and  education  in  tiie 
sdences.**** 

From  the  point  of  view  of  the  Academy,  the  legislation  represented 
an  acceptable  compromise  of  differences  that  had  split  its  member- 
ship. The  Sdenoe  Foundation  was  by  no  means  the  central  sdentilk 
agency  originaOy  conceived,  but  instead  supplemented  existing  agen- 
cies, acting  to  promote  the  advancement  of  sdenoe,  to  fill  gaps  in  the 
support  of  batic  research,  and  to  provide  funds  that  were  unavailable 
from  private  organiiations  for  the  training  of  young  scientists. 

The  Foundation  got  off  to  a  slow  start  when  the  House  failed  to 
appropriate  the  full  half  million  dollars  authorized  for  its  organiza* 
tional  activities  and  diverted  half  that  sum  instead  to  current 
emergency  spending.'*  It  was  November  1950,  seven  months  later, 
before  President  Truman  appointed  the  twenty-four-member  Na- 
tional Science  Board,  which  was  to  establish  its  general  p>olicies  and 
gruide  its  operation.  On  the  Board  were  Academy  members  Dellev  W. 
Bronk,  Gerti  T.  Cori,  James  B.  Conant,  Lee  A.  DuBridge,  Edwin  B. 
Fred,  Robert  F.  Loeb,  H.  Marston  Morse,  and  Elvin  C.  Sukman.'* 

**NaUmai  Scirrue  Foundation  Act  of  1950,  P.L.  507  (64  Sut  149-157),  81st  Cong.,  sd 
less.,  May  10,  1950;  U.S.  Congress,  House.  Committee  on  Sdenoe  and  Astronautics, 
Tkt  NaUmal  Satrnt  Fowrfrfwi;  A  Cmmul  Rtviim    iu  Pmd  15  Ymn,  8glh  Googn  iit 

1965.  PP  3  T. 

^Scimee  /  72:288  (September  15.  1950);  Tk*  Nationol  Seitntt  Fatmdalim:  A  Gemtml 
Rnim  tf  Its  First      Years,  p.  32. 

*•  The  Natianil  Sdenoe  Boud,"  SdfM»  lI2iWr  (November  17.1 950).  For  mlweqacni 
noiet  on  the  opentkn  of  the  National  Science  Board,  see  Mmw  155:1068-1066 
(Mairh  3. 1967);  Mi.,  156^74^17  (April  a8. 1967). 
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Early  the  next  year,  on  March  9,  1951,  Che  Plretident  appointed  ai 
Director  of  the  Foundation  Alan  T.  Waterman,  Yale  physidtt  and 
wartime  Deputy  Qiief  of  the  Office  of  Field  Service,  08KD,  then  in  his 
fifth  year  as  Director  of  the  Office  of  Naval  Research.** 

A  decade  after  its  establishment,  Alan  Waterman  reported  on  the 
state  of  the  Foundation.  He  saw  it  as  initially  overshadowed  by  the 
array  of  new  sdentiik  organizations  set  up  in  the  government  after 
the  war  and  as  only  recendy  gaining  its  place  among  them  and 
completing  the  edifice  based  on  the  principles  that  Bush  had  pro> 
jected  in  Science,  the  Endless  Frontier. " 

The  responsibility  of  the  Foundation  for  the  development  of  a 
national  science  policy  proved  "an  extremely  troublesome  and  dif- 
ficult problem,"  and  its  evaluation  and  correlation  functions  proved 
**unrealisiic."  Yet,  in  its  principal  objectives,  the  support  of  basic 
research  and  education,  it  developed  into  the  institution  envisioned  in 
the  Bush  report,  reflecting  with  new  relevance  Alexander  D.  Bachc's 
dictum  of  1851 .  that  the  utilization  of  science  in  the  nation's  welfare 
was  a  ftmdamental  responsibility  of  the  federal  government** 

Despite  the  troubles  and  uncertainties  that  afflicted  the  country  and 
the  Academy  during  the  brief  period  between  World  War  II  and  the 
Korean  conflict,  Richards*s  short  presidency  was  marked  by  many 
positive  accomplishments.  These  included  the  establishment  of  the 
Padfk  Science  Board  and  the  Atomic  Bomb  Casualty  Ck>mmission;  a 
fresh  and  greatly  broadened  approach  to  the  field  of  oceanog^phy; 
and,  finally,  active  support  of  the  State  Department's  concentrated 
effort  to  include  science  more  significantly  in  the  condua  of  foreign 
relations. 


The  Fadfk  Science  Board 

The  fadSc  Science  Board  grew  out  of  a  National  Research  Goundl 
conference,  held  in  1946,  the  year  prior  to  Dr.  Ridiards*s  election,  to 
plan  resumption  of  scientific  resesuth  in  the  ?adBc,  particularly  in 
the  vast  island  area  of  Micronesia,  recendy  taken  from  the  Japanese, 

^•Scienct  /;3:340  (March  2^.  1951) 

'*  Cf.  Bronk  in  nas.  Annual  Report  Jor  1950-51,  p.  xi. 

Afan  T.  Watennm,  inScMNcv  IJ/:1S4S,  1344  (May  6.  1960):  WMeman.  "Introduc- 
tKNi**  toSdmM,  tht  EndUtt  FneHer,  Nadonal  Science  Foundation  reprint.  July  1960,  pp. 
vii.  xix,  XX.  xxii-xxiii,  xxviL  SitethoTkeNeiAmriSikmuFmnidn^'.A  GmmdRmemtf 
Its  fmt  15  Yion,  pamm. 
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who  had  totally  excluded  other  nations  from  that  region  for  more 
than  thirty  years. 

Mkroneaia,  or  Oceania,  ai  k  appeared  on  prewar  maps»  compriies 
a,i4i  isbnds  acattered  over  more  than  3,000,000  square  miles  in  the 
Padfic.  Fewer  than  100  of  those  isbnds  were  inhabited  when  the 
Japanese  seiaed  tlie  area  from  the  Germani  at  the  beginning  of  World 
War  I.  In  the  absence  of  other  national  interests,  the  Japanese  had 
heca  granted  a  mandate  by  the  League  of  Nations  in  1920.  In  1947 
the  area  was  made  the  Trust  Territory  of  the  Pacific  Islands,  a  United 
Nations  trusteeship  administered  by  the  United  States.  There  the 
Pacific  Science  Board  undertook  "the  largest  coordinated  field  pro- 
gram ever  attempted  by  anthrojDologists."" 

Academy  interest  in  research  in  the  Pacific  was  by  no  means  new» 
going  back  to  the  turn  of  the  century  when  the  United  States  made 
Hawaii  and  Eastern  Samoa  territories  and  annexed  the  Philippines 
after  the  Spanish-American  War.  But  Academy  plans  proposed  in 
1903  for  scientific  explorations  in  the  Philippines,  and  in  19 1 5- 1 9 1 6 
for  studies  of  the  Coral  Islands  of  the  Piadfic,  failed  to  obtain  financial 
support** 

Somewhat  better  success  attended  a  Research  Goundl  Committee 
on  Psdfic  Exploration,  oi^ganized  in  1919  under  University  of 
California  paleontologist  John  C  Merriam.  Two  years  later  it  was 
reconstituted  as  the  Committee  on  Pacific  Investigations,  for  the 
promotion  of  research  and  exploration  in  the  area.  Its  Chairman  was 
Herbert  E.  Gregory,  physiographer  and  Director  of  the  Bernice  P. 
Bishop  Museum  in  Honolulu,  and  the  Vice-Chairman  was  Thomas 
Wayland  Vaughan  of  the  U.S.  Geological  Survey.  Prior  to  its  dissolu- 
tion in  1920.  the  Merriam  committee  organized  the  first  Pan-Pacific 
Scientific  (Conference  (thereafter  called  Pacific  Science  Congress), 
attended  by  scientists  from  Australia,  Canada,  Japan,  New  Zealand, 
England,  China,  Hawaii,  the  Philippines,  and  the  United  States.  The 
Congress  became,  with  few  exceptions,  a  continuing  triennial  event*' 

"  HAS.  Annual  RepoU  for  1946^7.  p.  8i;  1947-48,  p.  7. 

NAS,  Annual  Report Jor  1904,  pp.  a  1-33;  1916,  p.  93.  The  Academy's  new  Froceedtngi 
(/:I46-157.  1915)  included  Willbin  Mofnt  DmV*  "The  Origmt  of  Coral  Reeft**  and  a 
year  later  (2;39]-437,  1916)  his  Academy-sponsored  symposium  on  the  exploration  of 
thf  Parifif.  Discussions  at  this  symposium  resulted  in  the  appointment  in  1916  of  an 
Academy  Committee  on  PaciHc  Exploration  with  Davis  as  Chairman.  T  his  committee 
was  later  absorbed  by  the  Research  CoundTs  Committee  on  Padfic  Exploration  under 
John  C>  Mci  I  laiii* 

NAS.  Annual  Report  for  1920,  pp.  48,  58.  74:  1921.  p.  ta;  "Minutes  of  the  CommiOee 
on  Padfic  Investigations,  June  9.  19a  1"  (nax  Archives:  ra:  Com  on  Padfic  Investiga- 
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At  its  meeting  in  Tokyo  in  1926,  the  Congress  formed  the  Pacific 
Science  Association,  a  permanent  international  organization  repre- 
senting the  leading  scientific  institutions  of  many  countries  with 
interests  in  the  Pacific.  Bv  the  time  of  the  Sixth  Pacific  Science 
Congress  in  1939,  attendance  had  grown  to  472  representatives  from 
twenty-eight  of  the  forty-four  oountriei  within  or  bordering  on  the 
Fuafic.  The  700  papers  given  that  year  filled  tix  vohimes  of  proceed- 
ings. Before  dispersing,  the  Congress,  despite  growing  intematioiial 
tension,  announced  plans  for  the  next  Cknogress,  to  be  held  in  Manih 
early  in  1943***  That  Congress  was  subsequently  canceled. 

Tlie  linikation  of  international  cooperadon  in  science  during  the 
war  prompted  this  observation  in  the  Academy's  ilfmaio/  Rtpart: 

In  1815,  when  France  and  Ei^^d  were  fighting  each  other.  Sir  Humphrey 
Davy  visited  Puis,  was  awarded  a  gold  medal  by  the  Acad^mie  des  Sdenoes, 
and  elected  a  corresponding  member.  Such  ammirifs  have  long  since  van- 
ished.» 

Several  months  after  the  attack  on  Pearl  Harbor,  U.S.  strategy  for 
the  Pacific  required  extensive  information  about  the  people  and 
geography  of  its  least  known  area,  Japanese-dominated  ''Oceania," 
whose  island  groups,  the  Gilberts,  the  Marshalb,  the  Carolinas,  and 
the  Marianas,  were  to  be  the  stepping  stones  for  the  return  to  the 
Philippines  and  the  conquest  of  Japan. 

In  June  194s,  the  Natiooal  Research  Council,  the  American  Coun- 
cil of  Learnt  Societies,  the  Social  Sdenoe  Research  Council,  and  the 
Smithsonian  set  up  what  was  to  become  the  Ethnogeographic  Board, 
to  act  as  a  clearinghouse  in  assembling  for  future  invasion  forces 
everything  that  was  known  of  Oceania."  All  during  the  military 
advance  up  the  island  chain,  the  Board  provided  a  continuous  stream 


tions:  Meetings:  Minutes);  Proceedings  of  Oie  First  Pan-Pacific  Scimtific  Confermce  (Hon- 
olulu: Bemice  P.  Bishop  Museum  Special  Publication  No.  7.  Pan  I.  198 1),  pp.  iii-vii. 
"  MAS,  Ammal  lUport  for  1926^7.  p.  37: 1939-40,  pp.  47-49;  repons  of  the  Cuagrai 
in  MAS  Avdiivet. 

"  NAS,  Annual  Effort  for  1942^3,  pp.  33-34- 

The  l  enih  Congress,  in  1961,  brought  together  8,654  members  and  auditors  from 
sixty-six  countries  and  territ<met  ["Annual  Repott  of  the  Fadfk  Science  Board  AdiliiB> 
inraiioii.''  December  31, 1961  (nas  Aicfaives:  Piscific  Sdenoe  Board  Series)]. 
••nas.  Annual  Report  for  1941-42,  pp.  31-32,  ^  et  seq.\  correspondence  in  nas 
Archives:  a&p:  Committee  on  Anthropolog\  of  Oceania:  1948-43;  Ethnogeographic 
Board.  "Report  of  Progress.  1948-1945'  (nas  Archives:  ex  Bd:  £ihnoge(^;raphjc 
Boerd:  Genenl);  WcndcB  Clark  Bennett.  Tht  Bllmogeograpkk  Bcmd  (SmitlMonisn 
MmtBammu  CtBtOimi,  ?ub.  3889,  April  14, 1947). 
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of  Strategic  intelligence  reporti,  drawn  largely  from  the  available 
literature  of  exploration  and  research  of  the  islands  and  their  people. 

Early  in  1946.  with  most  of  Micronesia  under  Navy  control,  nrg 
Chairman  Ross  G.  Harrison  received  several  suggestions  thai  the 
Research  Council  serve  as  a  meeting  ground  for  the  large  number  of 
scientists  interested  in  "this  vast  area  which  previously  had  been 
closed  to  American  scientists."" 

The  conference  that  Harrison  called  in  June  1946  was  attended  by 
more  than  ninety  researchers  interested  in  the  Pacific,  representing 
the  anthropological,  plant,  zoological,  and  earth  sciences;  oceanog- 
raphy and  metefMnology ;  and  public  health  and  medidne.  Also  present 
were  seventy-five  ofUdals  from  government  agendes  concerned  with 
problems  of  the  Pacific** 

The  conference  agreed  that  the  F^Mafic  was,  scientifically  speaking, 
Una  incognita,  and  that  the  United  Sutes  had  "done  less  to  carry  out 
explorations  [in  the  Pacific  Ocean  ]  than  has  any  nation  in  the  north- 
em  henusphere."  The  lack  of  interest  in  the  Pacific  and  Pacific 
problems  up  to  that  time  had  been  "indeed  striking,**  and,  without 
support,  many  fields  out  there  remained  "literally  untouched.'**' 

A  Navy  spokesman,  acknowledging  that  "little  [was  ]  known  about 
tropical  oceanography,"  discussed  the  fundamental  information  that 
his  department  urgently  required  in  the  anthropological  sciences; 
earth,  plant,  and  zoological  sciences;  hydrography;  meteorology; 
public  health;  and  medicine.  Represenia lives  of  other  federal 
agencies  agreed  with  the  Coast  Guard  delegate  that  they  were  "in- 
terested in  almost  everything  on  the  [proposed]  program**  of  the 
Academy.  As  a  resuk  of  the  responsibilities  i&nist  upon  it  by  the  war, 
**our  country's  interest  in  the  Pacific,'*  one  member  of  the  conference 
observed,  "lias  suddenly  grown  from  apathy  to  intelligent  concern.**** 

The  Navy  Department,  with  its  hegemony  recendy  established  over 
the  government  of  the  widely  scattered  islands  and  atolls  comprising 
Micronesia,  had  become  responsible  for  the  rehabilitation  of  the 
island  economies  and  needed  basic  knowledge  of  the  people  and  their 
resources.  In  December  1946  the  Navy  requested  the  Research  Coun- 

MM,  Annual  Report  Jor  1945^6,  p.  27. 
"Troceedingf  of  the  Padfk  Sdence  Conference  of  the  Natkmal  Research  Council," 

NAS.  Btdletm  114  :7&-79  (1946). 

"  Ibid .  pp  6.  83-^6,  5S.  61.  67.  68;  mas  Aichhrct:  Jewett  file  50.7,  FSksTic  Sdence 

Conference. 

^Ibid.,  pp.  15. 
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cil  to  sponsor  the  organization  proposed  at  the  conference  and  to 

direct  the  required  research  in  Micronesia." 

The  Research  Council  proceeded  at  once  to  set  up  the  Pacific 
Science  Board,  its  central  office  in  Washington  under  Executive 
Secretary  Harold  J.  Coolidge,  Jr.,  brought  from  Harvard's  Museum 
of  Comparative  Zoology.  Advisory  offices  were  established  in  Hon- 
olulu and.  briefly,  on  Guam.  Under  its  Chairman.  Knowles  A.  Ryer- 
son.  Director  of  the  University  of  California's  College  of  Agriculture, 
the  eleven-member  Board  began  seeking  additional  support  for  the 
research  projected  at  the  conference,  to  be  carried  out  by  selected 
imivenity  groups.** 

Two  projects  were  inidatcd  in  1947,  a  two-year  Coordinated  In- 
vestigation of  Microncsian  Anthropology  (cmA)  and  a  long-range 
Invertebrate  Consultants  Committee  for  the  P^Kific  (locp),  to  carry 
out  biological  and  ecological  field  investigations  and  provide  continu- 
ing advice  to  the  administrative  authorities  on  the  control  of  insect 
and  other  pestt  in  the  area.** 

With  grants  from  the  Viking  Fund  (renamed  in  1951  the 
Wenner-Gren  Foundation  for  Anthropological  Research)  and  from 
the  Office  of  Naval  Research,  a  party  of  forty-two  cima  scientists 
representing  more  than  twenty  universities  and  research  institutions 
boarded  Navy  transports  in  the  early  summer  of  1947  The  an- 
thropological, geographical,  and  linguistic  surveys  that  were  made 
were  the  beginning  of  programs  that  still  continue." 

In  1949,  with  additional  support  from  the  Office  of  Naval  Re- 
search, the  CIMA  surveys  became  the  basis  for  a  broader  program  of 
Scientific  Investigations  in  Micronesia  (sim).  U.S.  sdentistt  initiated 

*•  MemoninHiim.  S.  D.  Aberle.  "PacifR  Islands."  |anuar)-  4.  1946  (nas  Archives:  EX 
Bd:  Pacitk  Science  Conierence:  General);  Rear  Adm.  P.  F.  Lee,  Chief  ot  Naval 
Kewaidi,  om.  to  Detlev  W.  Bfonk.  December  14.  1946  (has  Aichbct:  Kx  Bd:  Pteilic 

Sdence  Board:  General). 

*■  NAS.  Annu/il  Report  for  1945-46,  pp.  27-88;  1946^7,  pp.  36.  43-44-  The  Commitfrf 
on  Pacific  Investigations,  its  purpose  subsumed  by  the  new  Board,  was  discharged 
effective  July  1,  1947  (nas  Archives:  ex  Bd:  psb). 

**Rcar  Adm.  P.  F.  Lee.  om.  10  nas.  May  it,  1947  (nas  Archivet:  ix  Bd:  ns). 

established  the  initial  contract  with  the  Academy  for  the  work  of  the  Board  and  the  nrc 
Pacific  committee  on  the  anthropological  sciences  that  recommended  and  reviewed  the 
prujecis  carried  out  under  uma  through  the  Pacific  Science  Board  (nas.  Annual 
fUpoTtfof  l946-^7»  p.  81). 

**  NAS.  AnmmlRtpcrtfar  1947^,  pp.  40-41;  PaciHc  Science  Board,  FirU  Annual  Repent, 

1947.  pp  12-15  ('^^s  Archives:  fx  Brl:  rsB:  Annual  Report:  First).  For  the  transfer  of 
the  Board  to  the  office  of  the  Academy's  Foreign  Secretary,  sec  nas,  Annml  Report  Jor 
1962-^3,  p.  101. 
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I  field  work  throughout  the  area  in  botany,  forestry,  marine  biology, 

geology,  zoology,  and  ecology.  The  fifteen-year  sim  program  concen- 

1  irated  its  attention  on  the  ecology'  of  coral  atolls  and  studies  of  the 

t  environmental  factors  affecting  life  on  atolls."  I  wo  years  later  the 

!  Board  set  up  a  short-term  program  of  Scientific  Investigations  in  the 

Ryukyu  Islands  (siri,  1951-1954)  to  provide  the  military  adminis- 

I  trators  of  the  islands  with  fundamental  studies  of  the  people.  This  was 

basic,  among  other  things,  to  their  medical  care.** 
The  ftdfic  Sdence  Board  found  that,  although  some  of  the  islands 

t  had  been  heavily  setded  and  developed  by  the  Japanese  before  their 

devastation  during  the  war,  elsewhere  administrators  had  left  the 
islanders  laigely  to  themselves.** 

The  anthropologists  found  at  least  nine  separate  cultures,  involving 

)  linguistic,  social,  and  economic  differences  that  Navy  administrators 

would  meet  in  dealing  with  problems  of  rehabilitation,  health,  and 

I  welfare.  They  made  studies  of  health  conditions,  dietary  habits,  and 

the  nutritional  composition  of  the  islanders'  basic  plant  and  animal 
foods.  Visiting  conservationists  carried  out  intensive  ecological  sur- 
veys of  the  islands;  of  the  plant  life,  forests,  marine  invertebrate  and 
fish  resources;  of  animal  and  insect  life;  and  of  land  resources  and 
land  utilization.  Representing  a  comprehensive  survey  of  the  natural 
history  and  resources  of  Micronesia,  the  reports  of  the  an- 
thropologists and  conservationists  proved  particularly  useful  in  the 
studies  made  hy  the  medical  and  public  health  groups  in  the  islands.** 
Associated  with  the  community  of  more  than  170  American  scien- 
tists in  the  Fadfic  science  programs  were  two  intemadonal  groups, 
the  South  Padfk  Commission  and  the  Pacific  Science  Assodadon, 

**  1  he  Pacii'ic  Science  Board,  with  onr  support,  launched  the  first  number  oi  the  AuM 
RamnhBvBelm  in  the  faU  of  1951.  lu cdUm,  Ifarie-Hittne  Sachet  and  F.  Raymond 
F<Mbetg.  alio  prepared  Istatid  BibHogi^kr.  Mienmsian  Bokai^  Uatd  Environment  and 
Ecotogy  4  Cewl  AluU$,  FigMotidn  ^  Tn^kd  Pati/k  ldamd$  (nas-mu:  Publkaiioa  335. 

**  1  he  reports  oi  all  research  programs  are  in  nas  Archives:  Pad  fie  Sdenoe  Board 

An  excellent  brief  account  of  the  wartime  infonnaiion  gathered  on  Micronesia  and 
the  early  observations  made  in  the  islands  after  the  war  appears  in  George  P.  Murdock. 
"New  Light  on  the  Peoples  oi  Micronesia.'  Science  705:423-425  (October  ss,  1948). 
Murdodi  was  an  organtaKr  with  Harold  Coottdge  of  the  PMific  idence  conference  of 
June  1946  and  tater  Chanman  of  the  Fadfic  Sdence  Board  (psb). 
••See  the  graphic  report.  "Ten  Years  of  Pacific  Science  Board  Field  Programs. 
1947-1956";  PSB.  "Final  Report  on  Ftological  and  Other  Biological  Investigation.s  of 
the  Pacitic. "  November  1954:  and  Coulidge,  "Final  Report  on  Scientific  Investigations 
in  Microneda  "  July  ig66,  p.  5.^aaiM  (has  Arcfafares:  Ftedfic  Sdenoe  Board  Series). 
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whose  broad  purp)ose  was  to  make  scientific  and  technological  infor- 
mation available  for  the  economic  and  social  development  of  the 
Pacific  islanders  through  their  local  institutions  and  educaiioiiai 
facilities." 

That  effort  at  developmeot  inevitably  began  to  effect  changes  in  the 
way  of  life  of  the  Micronesians.  The  Navy  Department,  with  tlie 
encouragement  of  the  scientific  missions,  had  from  the  beginning 
accepted  the  anthropologists'  "soo  theor/*  of  administration,  believ- 
ing with  them  that  the  island  people  would  tm  best  if  left  largely  to 
their  own  ways  of  life  and  not  exposed  to  Western  customs.  The 
Department  of  the  Interior,  on  assuming  the  administration  of  Mi- 
cronesia from  the  Navy  under  an  Executive  Order  in  1951 ,  maintained 
a  similar  policy  and  continued  it  for  more  than  a  decade  before 
pressures  from  the  United  Nations  spurred  more  active  development. 
By  degrees,  the  ameliorations  provided  by  science,  the  organization  of 
native  industry,  the  rise  of  Western  political  consciousness,  and  the 
introduction  of  tourism  and  the  teaching  of  English  throughout  the 
territory  began  to  change  the  old  patterns  of  life."  It  remained  to  be 
seen  what  succeeding  decades  of  aid  and  enlightenment  would  bring. 


The  Atomic  Bomb  CasuaUy  Commission 

Another  long-range  postwar  Academy  program  in  the  Pacific  was  the 

Atomic  Bomb  Casualty  Commission  (abcc),  whose  work  was  con- 
cerned with  the  effects  of  the  atomic  bombs  dropped  on  Hiroshima 
and  Nagasaki  The  furst,  dropped  on  August  6, 1945.  on  Hiroshima,  a 

city  of  a  quarter  of  a  million,  killed  78,150,  injured  37,425,  and 
destroyed  6,820  homes.  The  second  atomic  bomb,  drop|:>ed  three 
days  later  on  Nagasaki,  with  a  population  of  200,000,  was  said  to  have 
killed  23,753,  injured  23,345,        destroyed  14,146  houses."  The 

*'  Harold  J.  Cuolidgf,  "  1  he  Facilk  Science  Board,"  nas-nrc,  Neua  Report  i^:  17-21 
(March- April  1964).  A  roner  of  participants  in  the  m  fidd  prc^ams  appeui  in  fts, 
TtnAAwm^RtpmU  1956,  pp.  41-45. 

«•  E.  J.  Kahn.  Jr.,  A  Rtporter  in  Mkronesia  (New  York:  W.  W.  Nonon  Sc  Co.,  1966),  pp. 
22-24.  31-32.  303;  Kahn  follow-up  report  in  The  Neu-  Yorker  (December  18.  1971) 
"Data  trom  the  initial  uttkial  Japanese  surveys,  cited  in  Austin  M.  Brucs.  Paul  S. 
Henihawtflat,  't^eneral  Report,  nas-nic  Aioauc  Bomb  Camaky  Conimiaiion»'*  Jann- 
*>T  >947'  PP-  86-87  (MAS  Archives:  Com  on  Aiooik  Casuaitiei:  Repona).  An  official 
census  laken  in  1949  reported  98, (mm)  exposed  sur\'ivors  and  150.000  nonexposed  in 
Hiroshima  and  97,000  exposed  survivors  and  108,300  nonexposed  in  Nagasaki.  See 
"nas-nrc  Ad  Hoc  Gmiforaioe ...  on  the  Recent  Survey  of  the  aboc,"  November  ay, 
1955,  App.  I.  p.  g,  iiereafter  dted  at  tlie  Francis  Report  (nas  Ardiivet:  mid:  Gobi  on 
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t  world  confronted  a  new  force,  and  humanitarian  as  well  as  scientific 

considerations  called  for  both  immediate  and  long-range  study  and 
I  care  of  the  survivors  in  those  cities. 

One  month  after  the  surrender  of  Japan,  on  August  14,  1945.  the 
(  joint  Anny-Navy-Manhattin  Dntrict  medical  team  arrived  in 
t  Hiroahima  and  Nagasaki  to  assess  the  situation,  identify  and  examine 

I  survivon,  conduct  autopsies,  and  assemble  information.  In  May  1 946, 

r  the  Surgeon  General  of  the  Army  transmitted  to  the  Research  Coun- 

f  dl  their  primary  recommendation,  that  the  **National  Research  Coun- 

I  dl  be  requested  to  make  recommendations  for  the  planning  and 

I  supervision"  of  a  long-term  study  of  the  survivors.^ 

I  In  November  1946,  the  Division  of  Medical  Sciences  of  nrc  ap- 

I  pointed  Austin  M.  Brues.  Director  of  Biological  Research  at  the 

I  Argonne  National  Laboratory,  Paul  S.  Henshaw  of  the  Manhattan 

,  District's  Clinton  Laboratory,  Lts.  Melvin  A.  Bloc  k  and  James  V.  Neel 

,  of  the  Army  Medical  Corps,  and  Lt.  Frederick  W.  Ullrich  of  the  Navy 

Medical  Corps  as  an  interim  commission,  which  left  for  Japan  to 
I  assess  the  scope  and  means  for  a  program  of  studies.** 

I  They  were  in  Japan  when  President  Truman  on  November  26 

approved  a  Navy  request  to  the  Academy  to  establish  and  operate, 
wiUi  funds  subsequently  supplied  by  the  Atomic  Energy  Commission, 
"a  long-range  continuing  study  of  the  biological  and  medical  effects  of 
the  atomic  bomb  on  man.**  The  Academy,  usually  called  upon  only  for 
advice  to  the  government,  in  this  instance  accepted  operational  re- 
sponsibility for  the  Atomic  Bomb  Casualty  Commission.^ 

The  ASCC  was  designated  a  field  agency  of  the  Research  Council,  its 
activities  supervised  by  a  Committee  on  Atomic  Casualties  in  the 
Division  of  Medical  Sciences,  headed  by  Thomas  M.  Rivers,  bac- 
teriologist and  Director  of  the  Hospital  of  the  Rockefeller  Institute.*' 

Atcmife  Casualties:  Cofiferenoe  to  Revinv  Repom 

Herbert  Feis.  The  Aumk  Bomk  mi  At  End  «f  World  Wtr  it  (Princeton:  Princeton 

University  Press,  iqfifi),  p.  193. 

*^  Col.  Ashley  W.  Oughierson  to  Surgeon  General,  U.S.  Army,  May  15,  1946  (nas 
Aidiivct:  mid:  Com  on  Atoouc  Gnuilttes:  Beginning  of  Program). 
«*  Lewis  Weed  to  Bronk,  June  14, 1946  (nas  Archives:  SbULy,  Austin  M.  Brues.  Paul  S. 
Henshaw  et  tU.,  "General  Report . . . January  1947.  previously  cited. 
*•  Maj.  Gen.  Norman  T.  Kirk.  .Surgeon  General,  to  Weed.  May  28,  1946,  and  replv. 
June  a8;  Secretary  ut  Navy  James  Kurrestal  to  President  Truman,  November  18,  194(1, 
Willi  Tniman  approval  subscribed.  November  t6  (nas  Arciiives:  aUtf.)i  Jewett  to 
Secretarjr  <ji  War  Robert  P.  Patterson.  February  13,  1947  (nas  Archives:  Jewett  files, 
-f>  7'jr,);  "Refx^rt  of  the  Committee  on  .Atomic  Casualties,  nas.  abcc.  January  1947,  to 
December  J 949"  (nas  Library).  The  nas-aec  contract,  signed  by  President  Richardson 
April  13,  1948,  is  in  abcc.  Annual  Rtport  Juty  1,  1961,  to  June  30,  1962,  p.  121. 
*Tlie  memben  of  the  Committer  on  Atomic  Casualties  were  George  W.  Beadle, 


■ 

Cc|_;  y  ;ed  material 


49S   f  ALFRED  NEWTON  RICHARDS  (1947-I950) 

Within  a  year,  the  abcc,  operating  out  of  headquarters  in  Tokfo 
under  Lt  CoL  Carl  F.  Tesmier  of  the  Army  Medical  Corps,  had 
begun  its  first  genetic  and  hematological  studies  in  Hiroshima  and  in 
Kure,  itt  control  dty,  and  had  drawn  up  plans  for  the  construction  of 
permanent  laboratories  in  thoae  cities,  as  well  as  in  Nagasaki  and  its 
control  cityp  Sasebo.^^  A  survey  of  projected  studies  made  a  year  later 
suggested  a  duration  of  the  worlt  of  the  abcc  on  the  order  of  one 
hundred  years.^ 

As  a  civilian  agency  in  an  occupied  country,  the  abcc  initially 
operated  under  the  Supreme  Commander  for  the  Allied  Powers. 
With  the  signing  of  the  peace  treaty  in  April  1958,  it  was  attached  to 
the  U.S.  Embassy.** 

Organizing  the  work  and  obtaining  the  necessary  cooperation  pro- 
ceeded slowly,  but  in  the  decade  that  followed  the  survey  and  research 
programs  of  the  abcc  produced  more  than  four  hundred  reports, 
their  conclusions  summarised  in  a  number  of  articles  in  the  open 
literature.  The  staff  of  the  Commiision  had  stabiliacd  at  slighdy  more 
than  seventy  professional  members,  two-thirds  of  them  Japanese,  and 
a  total  work  force  of  almost  one  thousand  American  and  Japanese 
physicians,  surgeons,  nurses,  statisticians,  technicians,  interpreters, 
and  field  workers.** 


Profevsor  ol  Biolo^^v  at  ihr  California  Institute  of  Tcthnology;  Dctlev  V\  Broiik; 
Austin  M.  Brues;  George  M.  Lyon,  Chief,  Division  ot  Aioinic  Defense,  Navy  Bureau  «>l 
Medidne:  Camdiut  P.  Rhoads.  Direclor,  Memorial  Hospital,  New  York  City:  SIneldt 
Warren,  pathologist.  New  England  Deaconess  Hospiul.  Boston:  StafTord  L.  Warren. 
Dean  of  the  Medical  Sch(K)l.  i'(  i  a;  George  H.  Whipple,  Dean.  St  h<K)l  of  Medicine  and 
Dentistry,  University  oi  Rochester;  and  Raymond  t.  ZirkJe,  Director  ot  the  institute  of 
Radiobiology  and  Biophysics,  University  of  Chicago. 

Subwcpient  chairmen  of  die  committee  were  Detlev  W.  Bronk  (1951-1953)1  Shickb 
Warren  (1953-1956).  A.  Baird  Hastings  (1956-1957).  and  Lee  E.  Farr  (1957-1968). 
**  Hh^.  Auruml  Report  fttr  JQ4h--i7,  pp.  36.  72-7^^;  1947  -4S.  pp.  67-69. 

Succeeding  abcc  directors  were  H.  Grant  Taylor,  Associate  Dean,  Duke  Univcfdly 
School  of  Medidne,  then  in  Hiroshima  (1951-1953):  John  J.  Morton.  Direclor  cf 
Cancer  Research.  University  of  Rochester  School  of  Medicine  ( 1 953- 1 954);  Robert  H. 
Holmes,  Insrriulor,  Arnn  Nfedital  Service  draduate  ScIxmiI.  Walter  Reed  Army 
Medical  Ceiiier;  and  George  B.  Darling,  Professor  of  Human  bcology,  Yale  University 
('957-»97»)- 

Everett  I.  Evans  and  Eugene  P.  PMdergrass,  "Report ...  by  Consultants,"  p.  1 1. 

attached  to  memorandum.  Philip  S.  Owen.  Executive  Director,  Committee  on  Atomic 
Casualties,  for  tiiemhers  of  the  committee,  December  30,  1948  (nas  Archives:  mep: 

Com  on  Atomic  Casualties). 

••-Note  Verinle."  October  as.  1952.  in  abcc,  Ammat  Report  July  I.  1961,  tojmr  30, 
1962,  p.  Its;  AUCCt  Sem-Ammal  Report,  Janvaj  1-Jufu30.  1953,  Part  I,  p.  2. 
«*  ABCC.  Atmml  Rtpart  Jufy  /,  196/ -Jum  30, 1962,  p.  S4*7«(r    i966-'Jume  30, 1967, 
p.  67. 
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Hiroshima  survivor  being  interviewed  by  abcc  representative  to  determine  location  at 
time  of  bombing  and  shielding  from  nearby  buildings  (From  the  archives  of  the 
Academy). 

Enormously  helpful  to  the  work  of  the  Commission  was  the 
Japanese  national  census  of  1950,  which  provided  for  the  first  time  an 
official  roster  of  approximately  two  hundred  and  eighty-three 
thousand  persons  who  claimed  to  have  survived  exposure  in 
Hiroshima  and  Nagasaki.  Although  all  of  these  came  under  its  obser- 
vation and  were  of  medical  concern,  the  Commission  of  necessity 
limited  its  principal  efforts  to  a  homogeneous  population  of  one 
hundred  thousand  representing  survivors  in  the  immediate  impact 
area;  survivors  believed  to  have  been  well  beyond  the  effects  of 
radiation;  and  a  control  group,  none  of  whom  had  been  in  either 
Hiroshima  or  Nagasaki  in  1945.*" 

The  Commission  originally  planned  to  determine  the  incidence  of 
new  diseases  uniquely  associated  with  radiation,  altered  incidence  of 

**  These  figures  and  much  of  the  account  of  abcc:  research  that  follows  are  from 
R.  Keith  Cannan,  Chairman,  nrc  Division  of  Medical  Sciences,  "The  Atomic  Bomb 
Casualty  Commission:  The  First  Fourteen  Years."  nas-nrc.  News  Report  12:1-1 
(January- February  1962).  and  Robert  W.  Miller.  "Delayed  Radiation  Effects  in 
Atomic-Bomb  Survivors."  Science  766:569-574  (October  3 1 ,  1969).  See  aJso,  George  B. 
Darling  to  Seitz,  March  25,  1969  (nas  Archives:  pubs:  nas  Huiory). 
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known  diseases,  altered  natural  histories  of  particular  diseases,  and 
changes  in  physiological  status  without  overt  disease.  Certain  of  these 
categories  were  later  more  sharply  defined  in  the  intensive  studies 
made  on  the  incidence  of  leukemia  and  other  blood  abnormalities  in 
exposed  and  unexposed  adults  and  children;  cataracts;  genetk  effects 
in  the  of&pring  of  exposed  parents,  with  preliminary  observations  for 
planned  long-range  studies;  the  prevalence  of  disease  in  the  exposed; 
and  possiUe  acceleration  in  the  aging  process  in  the  exposed. 

The  frequenrv  of  developing  leukemia — long  an  occupational 
hazard  of  radiologists — appeared  inversely  proportional  to  the  dis- 
tance of  the  survivor  from  the  hypocentcr  of  the  detonation.  A  rare 
disease  in  ordinary  populations,  leukemia  occ  urred  in  survivors  closer 
than  one  thousand  meters  at  more  than  fifteen  times  the  normal  rate 
observed  in  survivors  beyond  two  thousand  meters  of  the  hyp<x;enter, 
the  incidence  based  on  the  166  cases  found  among  the  exposed  group 
in  the  first  eleven  years  of  the  study. 

The  expected  increase  in  the  incidence  of  other  forms  of  cancer 
proved  to  be  very  much  smaller  than  that  for  leukemia,  and  appeared 
only  after  a  much  longer  time  following  irradiation.  Many  more  years 
of  observation  will  be  required  to  obtain  the  full  story.  A  sl^tly 
higher  incidence  than  normal  of  minor  eye  lesions  was  found  in  the 
survivor  population,  but  radiation  cataracts— the  latter  a  known 
hazard  to  those  working  with  cyclotrons— were  considerably  fewer 
than  expected.*' 

Initiated  in  1948,  a  five-year  study  of  some  seventy-six  thousand 
pregnancies  in  the  two  cities  yielded  results  indicating  that  radiation 
exposure  did  not  measurably  affect  reproductive  cells.  In  approxi- 
mately 50  percent  of  the  pregnancies,  either  one  or  both  of  the 
parents  had  been  exposed,  but  in  comparison  with  the  unexpK)sed  no 
increase  was  found  in  the  incidence  of  abortions,  stillbirths,  or  major 
malfunctions,  at  least  in  the  first  generation.  On  the  other  hand,  it  was 
found  that  children  who  were  tn  utero  at  the  dme  of  the  bombs 
experienced  an  increased  incidence  of  chromosomal  aberrations  and 
of  mental  retardation,  the  effect  being  proportionate  to  the  radiation 

••The  findingi  in  this  counity  of  two  use  commiitew  were  to  corroborate  and 

supplement  those  OHide  in  JS|Mttl.  These  were  Alexander  Hollacndcr's  Committee  on 
Radiation  Biology,  set  up  in  1950  to  preparr  a  new  edition  of  the  Academy's  1936 
publication.  Biological  Effects  of  Radiation,  sutMecjuently  published  as  Hollaender  (ed.). 
Radiation  BioU^  (New  York:  McGraw-Hill  Book  Co..  3  vols..  1954-1956).  and  PhffipHL 
AbdMm*t  Committer  on  Radiation  Cataracts,  set  up  at  the  request  of  the  aic  in  1949 
(see  NAS,  Annual  Report  for  1948^9,  pp.  75.  81-82.  and  Afaui  C  Woods,  "CfdoHon 
Cataractt."  Amtriam  Journal  tf  Ofthtkahmologf  •#7;20-28.  May  1959). 
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Eye  examination  at  the  Atomic  Bomb  Casualty  Commis^on  bboratory  in  Hiroshima. 
Japan  (From  the  archives  of  the  Academy). 


dose.  It  was  found,  as  well,  that  during  the  1950-1960  period  the 
mortality  ratios  for  exposed  persons  who  had  been  within  twelve 
hundred  meters  of  the  hypocenters  were  elevated  by  about  15  per- 
cent.** 

Prominent  throughout  the  early  years  of  work  in  the  two  cities,  but 
wholly  beyond  assessment,  were  the  psychological  traumas  suffered 
by  the  survivors,  visible  in  the  lingering  effects  of  the  stresses  induced 
by  the  disaster  itself  and  "the  fears  engendered  by  the  constant 
reiteration  in  the  press  of  the  hazard  of  ultimate  sickness  and  death 
from  *A-Bomb  Disease'."  Yet  the  Atomic  Bomb  Casualty  Commission 
reported  in  the  fifteenth  year  of  the  program  that  most  of  the 
survivors  were  still  alive  and  in  apparent  good  health  and  that 

••Cannan.  nas-nrc.  Neuxs  Report  12:5  (January-February  1962):  James  V.  Necl  and 
W.  J.  Schull,  The  Effect  of  Exposure  to  the  Atomu  Bombs  on  Pregnancy  Termination  in 
Hiroshima  and  Nagamki  (nas-nrc  Publication  461.  1956).  pp.  192-194;  abcc  Technical 
Report  13-65,  1965.  p.  12;  Cannan,  nas-nrc.  Nexus  Report  20:8-9  (November  1970); 
Miller,  "Delayed  Radiation  Effects  .  .  .  ,"  previously  cited. 
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approximately  40  percent  could  be  expected  to  continue  to  live  to  the 

year  2000.*' 

I  he  survivors  called  themselves  hibakusha,  a  coined  word  adopted 
particularly  by  the  young,  including  many  who  had  suf  fered  little  or 
no  injury.  It  signified  their  profound  guilt  at  being  alive  and  their 
sense  of  identity  with  the  shadows  of  the  dead.  A  number  of  the 
survivors,  both  those  whose  burns  had  scarred  or  darkened  their  skin 
and  many  who  were  unmarked,  had  assumed  the  role  of  pariah.  Scii 
others  thought  themselves  an  elect,  a  people  set  apart  from  the  rest  of 
the  nation  and  the  rest  of  mankind.^ 

The  psychosomatic  phenomenon  of  the  At&dhisfta  was  but  one  of  the 
many  difficulties  encountered  by  the  abcc  in  its  first  decade.  The  Com- 
mission operated  in  borrowed  facilities  unul  1951 .  when  its  first  per- 
manent laboratory  was  completed.  Establishing  relations  with  Japanese 
medical  authorities  and  institutions  took  time,  as  did  overcoming 
recurring  criticism  that  the  Commission  was  interested  only  in  re- 
search, at  the  expense  of  medical  care."  The  Korean  War  also  had  its 
impact  on  the  conduct  and  priorities  of  the  program. 

A  period  of  crisis  in  the  project  began  in  the  spring  of  1954, 
heightened  by  the  accidental  contamination  of  a  Japanese  fishing 
trawler,  the  Fortunate  Dragon,  and  its  crew  during  the  test  of  the 
hydrogen  bomb  on  Bikini.^  The  difficulties  in  the  administration  of 
the  program — of  the  milieu  interieur,  as  someone  called  it— and  in  the 
reiationshtps  wth  Japan  persisted  for  almost  two  years. 

A  searching  report  made  in  November  1955  by  a  group  headed  fay 
Dr.  Thomas  Francis,  Jr.,  Oiairman  of  the  Department  of  Epidemiol- 
ogy at  Michigan,  led  to  the  reconstitution  of  the  nrc  Committee  on 
Atomic  Casualties  as  the  nas-nrc  Advisory  Committee  for  the  abcc, 
reorientation  of  the  long-range  objectives  of  the  program,  and  in 
1957  the  appointment  as  abcc  Director  of  George  B.  Darling,  Profes- 

"  Cannan.  in  nas-nrc,  News  Report  12:5,  6  (1962). 

"  RoU  rt  |.  l  ifton.  Death  m  Ltft:  Smmon  ef  HinAma  (New  York:  Random  House. 

1968),  pp.  6-7.  165  IT. 

That  there  may  be  some  exaggeration  in  Lifton's  study  was  suggested  at  the  First 
Inierdiidplinary  Coaferenoe  on  Sdedcd  EffFecii  of  a  General  War.  the  "Prinoeioa 
Gaoference."  in  January  1967  (Report  number  aoig-i,  Defenae  Atomie  Suppoit 
Agency  Information  and  Analysis  Center,  1968). 

**  Mu>:  Ck)m  on  Atomic  Casualties:  Conference  to  Review  Reports  on  Survey  of  abcc; 
Ad  hoc  1955  [Frandi  Report). 

**  For  the  teat  accident,  see  "Chairman  StrattH's  Statement  on  Pacific  Tesu."  BuOtlm  tf 

the  Atomic  Scientists  1 0 . \%?^-\f>b  (May  1954);  "Effects  of  the  Retent  Bomb  Tests  on 
Human  Beings,  "  ^nd.,  347-348  (November  1954);  "Japan  and  the  H-Bomb."  tbtd., 
77:289-292  (October  1955). 
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Members  of  the  Advisory  Committee  on  the  Atomic  Bomb  Casualty  Commission  at  a 
meeting  in  March  1959.  From  left,  seaUd:  Thomas  Francis,  Jr..  Averill  A.  Liebow, 
Alexander  Langmuir,  R.  Keith  Cannan  (Chairman,  National  Research  Council  Division 
of  Medical  Sciences).  Lee  E.  Farr  (Committee  Chairman).  George  B.  Darling  (Director, 
Atomic  Bomb  Casualty  Commission),  William  G.  Cochran,  and  Curt  Stern.  Standing: 
James  V.  Neel.  Jacob  Furth.  and  Eugene  P.  Cronkite  (From  the  archives  of  the 
Academy). 

sor  of  Human  Ecology  at  Yale  and  able  wartime  Vice-Chairman  of  the 
NRC  Division  of  Medical  Sciences.  Appointed  as  Associate  Director  was 
Dr.  Hiroshi  Maki,  head  of  the  Japanese  National  Institute  of  Health." 

By  the  end  of  its  first  decade,  the  reassurance  offered  by  the 
hopeful  findings  of  the  Commission  had  eased  relations,  and  the 
future  of  the  program  became  assured  as  all  research  was  made  a  joint 
responsibility  of  the  abcc  and  the  Japanese  National  Institute  of 
Health.  By  then,  loo,  the  abcc  had  enlarged  its  surgical  and  medical 
care  programs,  greatly  increased  Japanese  particip>ation  in  the  pro- 
gram, and  instituted  bilingual  preparation  of  all  research  plans, 
manuals,  and  rep>orts." 


A  New  Look  at  Oceanography 

Academy  participation  in  the  wartime  research  of  the  ndrc  Division 
on  Subsurface  Warfare  was  continued  in  the  Committee  on  Undersea 
Warfare  organized  in  the  Research  Council  in  1946  under  contract 

Reports  and  correspondence  m  nas  Archives:  med:  Com  on  Atomic  Casualties:  1954. 
1955.  1956:  med:  Com  on  abcc:  Adv:  1957:  Francis  Report,  previously  cited. 

ABCC.  Annual  Report  July  1,  1957-June  30,  1958.  Forword  and  Introduction;  abcc, 
Annual  Report  July  I,  1966-June  JO,  1967,  Introduction.  A  chronology  and  summary 
history  of  the  Commission  appears  in  KBCC.Annucd  Report  July  1,  1961 -June  30,  1962, 
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writh  the  Navy  Department.*^  Other  oceanographic  studies  during  the 
next  decade  included  those  conducted  by  the  Fadfk  Science  Board 
and  the  Academy  Cominictee  on  the  Effects  of  Atomic  Radiation  on 
Oceanography  and  Fisheries.  These  eariy  studies  made  it  dear  how 
rehtiveiy  little  was  known  in  the  sdenoe  of  ooeanognphy,  and  equally 
obvious  that  it  was  a  field  whose  challenge  In  magnitude  approaches 
that  of  space.**^ 

Academy  interest  in  oceanography  was  almost  simultaneous  ninth  its 
founding  in  the  person  of  Louis  Agassiz,  who  had  never  observed 

marine  animals  in  their  natural  habitat  before  coming  to  this  country 
in  1846.  His  immediate  and  enduring  interest  in  them  led  to  his 
founding  in  1873,  V^**^  died,  of  the  first  American  seaside 
laboratory,  on  Penikese  Island  in  Buzzards  Bay  off  Cape  Cod,  Mas- 
sachusetts." 

Agassiz's  son  Alexander  continued  the  research  at  a  new  laboratory 
near  Newport,  Rhode  Island;  but  the  principal  center  of  marine 
biology,  and  later»  oceanography,  became  Woods  Hole,  Mas- 
sachusetts, wheie  in  1871  Spencer  F.  Baird,  Assistant  Secretary  of  the 
Smithsonian  under  Joseph  Henry  and  head  of  the  U.S.  Fish  Commis> 
sion  (later,  the  U.S.  Bureau  of  Fisheries),  had  established  his  Atlantic 
Coast  laboratory.  The  creation  in  1888  of  the  Marine  Biological 
Laboratory,  also  at  Woods  Hole,  under  Charles  O.  Whitman,  Agas- 
siz's student  at  Penikese,  would  later  influence  the  choice  of  that  site 
for  the  present-day  Woods  Hole  Oceanographic  Institution.** 

Besides  the  diversified  environment  of  Woods  Hole— owing  much 
to  its  glacial  origins — which  favored  marine  biological  research,  its 
geographic  setting,  remote  from  large  population  centers  and  with 


pp.  ii«-ii8.  lag^isi.  The  joint  abcc-jwim  agrecmcmi  are  in  Ait  Amm^  Rtfaritfm 
1961-1962,  p.  634.  and  1967-1968,  pp.  195-196. 

For  a  report  of  abcc  Operations  under  Darling,  «ee  Philip  BofTcy,  "Hiroihillia/ 
Nagasaki."  SfifTMrf  ;6*:679-683  (May  8.  1970). 

Other  studies  by  the  Academy  on  ndiation  effects  are  ooveied  m  Chapter  16,  pp. 
532-536.  on  the  work  of  the  Comniitim  on  the  Biological  Effects  of  Atoinic  Radiation. 
"  Roger  Rrvellc.  "The  Age  of  Innocence  and  War  in  Oceanography,"  Occam  Magazme 
7:6-16  (Ma>-  |unc  1969),  is  a  personal  account  of  the  wartime  research  in  oceanog- 
raphy and  the  progress  in  the  field  since  the  19308. 

**  Commiiiee  on  Oceanography,  Oemnogmph}  I960  to  i9f0  (Wadiinglon:  HM-mc, 
1959-1968).  Chapter  1.  p.  3.  Before  the  end  of  its  first  decade,  the  expanding  ptugiaui 
was  to  earn  the  inevitable  sobri(ni«-!,  "the  wet  nasa." 
**  Regarding  Agassiz.  see  Chapter  g.  pp.  36-39. 

Vnak  R.  LiOie,  Tke  Wtods  H«b  Marin*  AiejtgiMi  Ltbomltry  (Caacago:  Univcfaiiy  of 
Chicago  Press.  1944).  pp.  15.  8S-S5.  35;  Susan  Schlee,  The  Edgg  cf  an  Vi^cmSm  WM, 
A  Hutoiy  «f  OcasMgr^^  (New  York:  E.  P.  Dultoa  ie  Co.,  Inc,  i97S)>  PP*  07~79> 
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ready  access  to  the  open  sea,  made  it  potentially  the  most  strategic 
center  for  oceanographic  research  on  the  Adantic  coast.  There,  as  in 
Europe  earlier,  marine  icience  began  with  the  study  of  the  natural 
history  of  seaside  flora  and  fauna,  progressed  to  experimental  studies 
of  marine  organisms  from  the  surrounding  waters,  and  moving 
offshore,  to  environmental  studies  in  aid  of  navigation,  fisheries,  and 
other  economic  considerations. 

Oceanography,  as  a  world  science  concerned  with  the  meteorology, 
geophysics,  geochemistry,  and  biology  of  the  seas,  was  still  in  infancy 
at  the  turn  of  the  century,  the  word  itself  less  than  two  decades  old 
and  the  science  limited  to  speculations  concerning  the  character  of  the 
ocean  depths  and  their  possible  economic  resources.*'  In  the  classic 
work  of  Sir  John  Murray  and  Johan  Hjort,  The  Depths  of  the  Ocean, 
which  appeared  in  1912.  oceanography  achieved  a  history  and  a 
program.  Yet  still  valid  was  the  note  in  the  Academy  Proceedings  of 
1916  on  the  meager  extent  of  oceanography,  particularly  thai  of  the 
Pacific,  described  as  wholly  deficient,  and  even  its  surface  knowledge 
as  very  Umited.  The  science  remained  "a  realm  of  unsurpassed 
promise  for  the  fruits  of  investigation.*^ 

The  National  Research  Council  appointed  its  first  Committee  <m 
Oceanography  in  1919,  when  Harvard  zoologist  and  pioneer 
ooeanographer,  Henry  Bryant  Big^low,  persuaded  the  Division  of 
Biology  and  Agriculture  to  "undemke  a  cooperative  survey  of  ocean 
life.**  But  without  financial  support,  the  plans  of  Bigelow  and  his 
fellow  committee  members,  Henry  F.  Moore  of  the  U.S.  Bureau  of 
Fisheries  and  Alfred  G.  Mayor  of  the  Carnegie  Institution's  marine 
laboratory,  were  frustrated.  In  1923,  as  it  appeared  that  it  c{)iild  serve 
no  useful  purpose,  the  Bigelow  committee  was  discharged.*^ 

*'  See  A.  Dnibrfie,  "Deep-Sea  Deposits,"  Smithsonian  Institution,  AnnucU  Report  fur 
1893.  pp  ^,-15-566:  W.  K.  Brooks.  "The  Origins  of  the  Oldest  Fossils  and  the  Discovery 
of  the  Bottom  of  the  Sea,"  1894,  pp.  359-376;  M.J.  Thoulet,  "Oceanography,"  1898, 
pp.  407-425. 

"  Charles  Gravier,  "RccenC  Oceanographic  Researches."  Smithsonian  Institution,  ^n- 

mud  Report  for  1914,  pp.  353-362:  G.  W.  Litllehalcs  (1' S.  HvdroKraphic  Ofrire).  "In 
Relation  to  the  Extent  of  Knowledge  Concerning  the  Oceanography  of  the  Pacific," 
Hh&,Prou*dingi2A\9^2\  (1916). 

«*NAS,  Amtwd  Rtpert  for  t9I9»  p.  101:  Bigelow  to  C  E.  McChnig,  July  a^,  1919; 
Frank  R.  Lillie  to  Henry  F.  Moore,  Janimy  4,  1915  (has  Atchiva:  b&a:  Com  on 

Oceanography). 

Even  shorter-lived  was  the  Committee  on  an  Economic  Survey  ot  the  Sea,  under 
J.  Ruadl  Smkli,  University  of  Pennsylvania  Ptofefaor  of  Eoooomic  Geography  [has. 
AimmdRtpmt far  1919,  p.  1  ao;  **M  inuiet  of  Meeting  of  the  Executive  Board . . . June 
10, 1919  (NAa  Arduvea:  ex  Bd:  Meetingi:  Minutes)]. 
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Hrnry  Bryant  Bigelow  at  the  wheel  of  the  schooner  Grampus 
(Photograph  courtesy  the  Museum  of  Comparative  Zoology. 
Harvard  University). 


Another  project  presented  to  the  Division  of  Biology  and  Agricul- 
ture in  1919  concerned  the  Marine  Biological  Laboratory  at  Woods 
Hole,  Massachusetts,  then  in  need  of  financial  support.  A  committee 
to  investigate  the  situation  was  appointed  under  Frank  R.  Lillie, 
Chairman  of  the  Department  of  Embryology  at  Chicago  and  Director 
of  the  Marine  Biological  Laboratory.  The  committee  recommended 
that  the  National  Research  Council  lend  its  aid  in  securing  funds  for  a 
new  building  and  extension  of  the  library.  Subsequently,  with  the 
endorsement  of  the  Council's  Executive  Board  and  the  assistance  of 
C.  E.  McClung,  Chairman  of  the  Division  of  Biology  and  Agriculture, 
and  Vernon  L.  Kellogg,  Permanent  Secretary  of  the  Research  Coun- 
cil, the  plan  received  the  supjKJrt  of  the  officers  of  the  Rockefeller 
Foundation,  the  Carnegie  Corporation,  and  Charles  R.  Crane's 
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Friendship  Fund.  By  1923  a  building  and  endowment  fund  amount- 
ing to  more  than  $1.4  million  had  been  obtained.** 

In  the  spring  of  1927  Academy  President  Michelson  appointed  a 
new  committee  under  Lillie  to  consider  this  country's  role  in  a 
worldwide  program  of  oceanographic  research.  Two  far-reaching 
studies  resulted,  one  on  the  tdentific  and  economic  importance  of 
oceanography,  by  Bigelow,  and  the  other  on  its  intemadonal  aspects, 
by  Thomas  Wayhmd  Vaughan,  geologist  and  ooeanographer,  who 
since  igao  had  been  a  member  of  the  Research  Council's  Committee 
on  RK^Eic  Investigadons  and  was  then  Director-elect  of  the  Scripps 
Institution  of  Oceanography."* 

The  formal  report  of  Lillie's  committee,  two  years  later,  declared 
that  the  United  States,  without  research  vessels  or  shore  facilities,  was 
far  behind  the  nations  of  northwestern  Europe  in  research  in  physical 
oceanography  and  marine  biology.  It  recommended  the  development 
of  a  central  oceanographic  institution  on  the  tast  Coast  to  promote 
research  and  education  in  the  science  of  the  sea  and  provide  a  center 
for  coordinating  the  isolated  asfjecls  of  the  science  currently  pursued 
by  private  institutions  and  by  such  Icdcral  agencies  as  the  Hydro- 
graphic  Office,  Coast  and  Geodetic  Survey,  Coast  Guard,  and  Bureau 
of  Fisheries.** 

**  Correspondence  in  nas  Archives:  b&a:  Com  on  Marine  Biological  Laboratory: 
1919-1924.  See  also  Detlev  W.  Brnnk,  "Marine  Biological  Laboratory:  Origins  and 
Patrons."  Saenct  7^9:615-617  (August  28,  1975). 
Correspondence  in  nas  Archives:  okg:  nas:  Com  on  Oceanography:  19*7. 
BigeloWs  1 65-page  study,  submitted  in  November  1 929.  became  the  comprehensive 
report  of  Lillie's  committe-e  and  the  basis  of  Bigclow's  AcaHemv-sponsored  volume, 
OceasMgrttphy:  Its  Scope,  ProbUrm  atul  Economu  Importance  (Boston  and  New  York: 
X  Houghton  Mifllin  Co.,  1931}-  Vaughan's  s  83-page  study.  The  Internationa  Asputs  of 

Ouanogtmpky:  Oemneffrapkie  Dale  oatd  Pnoitimt  for  Oeeanegrmpkk  Roteardk,  was  p«d>> 
lishcfl  by  the  Araclcmv  in  1937. 

*  ^  NAS.  Anniuil  Report  for  1927-28.  pp.  y^-^^,  1929-30,  pp.  2-3,  8-9,  50;  FlWlk  R. 

I  Lillic,  Tht  Woods  Hole  Manne  BiolopctU  Laboratory,  pp.  177-188. 

r  The  memheis  of  Li!lle*s  comraiiiee  were  Edwin  G.  Conkhn,  Pmwelon  Professor  of 

^  Zoology:  John  C  Merriam,  [xaleontologist  and  President  of  the  Carnegie  Institution  of 

Washington;  T.  W.nlariH  N'aiiRhan;  Benjamin  M.  Duggar,  plant  physiologist  at  Wiscon- 

*  sin;  William  Bowie,  Coast  and  Geodetic  Survey  geodesist;  and  fiigelow,  the  committee 

II  secretary.  Subsequently,  Bigelow  nd  Aithur  L.  Day,  of  the  Gsnwgie  lastkuiion  of 
r  Wadiingion's  Departmem  of  Terrenial  Magnetisni.  were  added  to  the  mmmlitrc^s 
I  membership. 

Other  projects  successfully  completed  with  the  advice  and  support  of  the  committee 
included  the  expansion  and  subilization  of  tlic  Bermuda  Biological  Station  for  Re- 
^  search,  itoward  which  the  lU)d(eidler  Foundation  contributed  1 50.000;  the  estabKsh- 

r  meiit  in  IVget  Sound  ofiheO«eam>graphic  Laboratories  of  the  Uiinerrity  of  Washii^ 
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Aerial  view  of  the  Woods  Hole  Oceanographic  Institution  (Photograph  courtesy  the 
Archives,  Woods  Hole  Oceanographic  Institution). 


In  1930,  with  $2.5  million  made  available  by  the  Rockefeller  Foun- 
dation for  the  construction  of  facilities  and  support  of  a  staff  and 
prog^m,  the  Woods  Hole  Oceanog^phic  Institution  was  founded, 
with  Lillie  as  President  and  Chairman  of  the  Board,  and  Henry 
Bigelow  as  Director. 

The  slow  progress  in  oceanographic  research  over  the  next  three 
decades  was  owing  largely  to  the  sheer  immensity  of  the  task,  but  also 
to  the  lack  of  new  technologies  required  for  the  scientific  exploration 
of  the  depths."  The  wartime  development  of  sonar,  loran,  the  radio 
buoy,  and  other  electronic  devices  represented  signiflcant 
advances — much  of  the  work  carried  out  at  the  New  London,  Woods 
Hole,  and  San  Diego  laboratories  under  Jewett's  Division  C  of  ndrc. 

The  Navy  research  continued  after  the  war,  assisted  by  the  Com- 
mittee on  Undersea  Warfare  in  the  Research  Council,  set  up  in 
October  1946  under  John  T.  Tate,  Professor  of  Physics  at  the  Univer- 


ton;  and  the  erection  of  Ritter  Hall,  of  the  Scripps  Institution  of  Oceanography  of  the 
University  of  California,  La  Jolla. 

Two  important  works  were  puhlished  in  that  period,  the  581 -page  survey.  Oeeonog- 
raphy,  initiated  in  1926  by  Joseph  S.  Ames.  Chairman  of  the  Division  of  Ph)'sical 
Sciences,  which  appeared  in  June  1932  as  Volume  5  in  the  nrc  scries.  Physics  of  Ou  Earth 
(nrc.  ButUtin  85);  and  the  1,087-page  work  of  Harald  U.  Sverdrup.  Martin  W.  John- 
son, and  Richard  H.  Fleming,  The  Oceans:  Their  Physics,  Chemistry,  and  General  Btology 
(New  York:  Prentice- Hall.  1942). 


laterial 
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sity  of  Minnesota  and  wartime  Chief  of  the  ndrc  Division  on  Subsur- 
face Warfare.**  That  postwar  research,  and  progress  in  the  next  two 
decadcf  in  the  appUcation  of  electronics  to  geophysical  instnimenta- 
ckm  and  to  vehicles  for  transporting  men  and  instruments  to  increas- 
ingly greater  dqiths  in  the  sea,  brought  a  new  dimension  to  the 
science  of  oceanography.** 

In  the  spring  of  1949  President  Richards  arranged  a  conference  to 
review  the  state  of  the  science  in  this  country  and  the  prospect  for  an 
expanded  and  accelerated  research  effort.  The  conference  found  still 
valid  the  twenty-year-old  reports  of  Bigelow  and  Vaughan  on  the 
status  of  oceanographic  research  and  their  estimates  of  "the  tremen- 
dous resources  within  the  seas  [awaiting]  development." 

On  the  recommendation  of  the  conferees,  a  new  committee  on 
oceanography  was  organized  under  Dctlev  Bronk  to  make  a  survey 
and  assessment  of  oceanographic  research  here  and  abroad  prelimi- 
nary to  the  preparation  of  a  long-range  national  program.'* 

The  United  States,  the  Bronk  committee  reported,  was  far  behind 
odier  marktme  nations  in  supporting  research  to  obtain  better  knowl- 
edge of  the  oceans  and  their  relevance  to  national  defense,  to  trans- 
portation, and  to  the  exploitation  of  natural  resources.  Although 
oceanography  impinged  on  many  fields  of  science,  its  study  was  sdll  so 
new  in  this  country  that  those  calling  themselves  oceanographers, 
perhaps  half  a  dozen  prior  to  igjo,  still  numbered  fewer  than  a 
hundred.  Thus  the  first  imperatives  were  the  training  of  oceanog- 
raphers and  federal  support  for  basic  research  in  biological  and 
chemical  oceanography.  The  committee  recommended  an  initial  an- 
nual expenditure  of  up  to  three  quarters  of  a  million  dollars,  to  be 
devoted  entirely  to  training  and  basic  research.  Not  even  that  sum, 
however,  could  be  obtained  after  the  Korean  War  began;  and,  with 
the  publication  of  its  report,  the  Bronk  committee  %vas  discharged.'* 

•H.  G.  Bowen,  Chiei  ol  Naval  Research,  onr,  lo  Bronk,  Otto^icr  gj,  19^6  (nas 
Arddvct:  ix  Bd:  Com  on  Undenea  Warfare);  nas.  Aumtal  Report  for  1946-47,  p.  43 
et  seq. 

Amnnj^  new  vchirles  were  Pi((ar(i's  bathyscaphe,  the  cubmarine.  the  aluminum 
submarine,  ihv  remote  underwater  nianipulator,  a  taucer-thapcd  vehicle  operable  at 
1 ,000  feet,  and  the  nuclear-powered  submarine. 

**  Memorandum.  Columbus  Isefin,  Director,  Woods  Hole  Oceanographic  Institutkm, 

for  Ridurds  and  Bronk,  September  1.  1948  (NAS  Aichsves:  OMo:  nas:  Com  on 

Oceannj^raphv):  s.ks.  Annual  Report  for  1948-49,  pp.  5,  10,  19. 

*'  C^ommittee  on  Oceanography.  Octanography  1951  (nas-nrc  Publication  8o8>  190t), 
pp.  iv,  4,19.  a8.  Also,  Edward  John  Long  (ed.),OMMiScimea  (AnnapoKs:  United  States 
Naval  Institute,  1964).  pp.  174-175.  The  latter  is  an  excellent  brief  history  of  oceanog- 
raphy and,  in  the  duipier  by  Richard  Vctter,  of  the  Academy's  role  in  that  history. 


Cc|_j  y  ;od  material 


/   ALFRED  NEWTON  RICHARDS  (1947-I95U) 

In  the  meantime,  an  imminent  threat  to  oceanographic  reaeardi 
arose,  first  through  unilateral  declarations  of  sovereignty  of  the 
oceans  by  certain  maritime  nations  and  then  the  proposal  placed 
before  the  United  Nations  in  August  1953  that  would  give  ifffltTt^' 
nations  sovereign  right  over  the  continental  shelf  for  the  purpose  of 
"exploring  and  exploiting"  its  natural  resources.  In  March  1954.  the 
Academy  offered  to  consider  the  problem  with  the  United  Stales 
representative  in  the  United  Nations  and  at  his  retjuesi  appointed  an 
ad  hoc  committee  under  William  W.  Rubey  to  prepare  a  resolution  t)n 
scientific  research  in  the  oceans,  which  was  subsequently  transmitted 
to  the  U.S.  Secretary  of  State  and  the  Secretary  General  of  the 
International  GouncU  of  Sdentifk  Unioiis  (icsu).** 

When  the  Convention  on  the  Continental  Shelf  was  adopted  by  the 
United  Nations  Conference  on  the  Law  of  the  Sea  in  1958,  the 
assembly  requested  its  national  members  to  ask  their  govemroenis. 
when  ratifying  the  Convention,  to  signify  that  in  doing  so  they 
granted  general  permission  to  any  scientific  research  vessel  to  conduct 
investigations  of  the  bottom  and  subsoil  of  the  continental  shelf, 
provided  the  program  had  been  specifically  approved  by  icsu  and  the 
results  of  the  investigations  would  be  published  openly." 

The  growing  importance  of  the  ocean  depths  in  research  and 
military  operations  led  the  Academy's  Committee  on  Undersea  War- 
fare to  propose  a  joint  symp)osium  with  the  Office  of  Naval  Research 
on  the  potential  of  new  developments  for  exploring  and  measuring 
the  properties  of  these  "vast  uncharted  and  relatively  inaccessible 
regions."  At  the  conference,  held  early  in  1956,  it  was  agreed  that  the 
time  had  come  for  a  national  program  of  deep-sea  research;  and,  to 
that  end,  intensive  development  of  air,  surface,  and  submarine  vehi- 
des  should  be  promoted.** 

Subsequent  to  the  conference,  in  the  late  summer  of  1956,  the 
Ofiioe  of  Naval  Research,  the  Fish  and  Wildlife  Service  of  the  De- 
partment of  the  Interior,  and  the  Atomic  Energy  Commission  re- 

**  MS  Annual  Report  for  1954-55  IP-  '1'  ^'^^  Archives:  gov  Bd:  Com  on  Conuncnul 
Shdf:  Ad  hoc:  1954:  "National  Sovereignty,  the  Goniiiieiital  Shdf;  and  Marine  lle> 
feanii.*'Afaam  /72:106S-10ft5  (Deoenber  la,  igssX 

"  Walbce  W.  Atwood,  "icsv Scierue  /2* :  1 560- 1 56 1  (Dctember  18.  1958);  corrcspon- 
dcnce  in  nas  Archives:  es:  Com  on  CKcaiioxraphv:  Law  of  the  Sea:  Proposed:  nas. 
Annuai  Report  for  1938-39,  p.  44;  U.S.  Departmeni  ^  StaU  BulUttn  38:iiai  (June  30. 
igg3).  For  die  Academy*!  oondnuing  effbm  in  dm  area,  see  nas.  Ammml  Rrpon  for 
FmalYmn  1973  and  1974,  pp.  M-55- 

Procredingi  of  the  Sympomm  on  Aspects  of  Deep-Sea  Research,  ftbrmuy  29-Mmnk  I,  1956 
(nas-nkc  PuUication  473.  1957),  pp.  ii.  iis,  176-178. 
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<piested  Ihe  Academy  to  form  a  new  Committee  on  Oceanography. 
The  planning  for  it  began  with  a  restudy  of  the  program  for  oceanog- 
raphy proposed  by  the  Academy -Research  Council  committee  four 
years  earlier  and  reassessment  of  the  status  of  U.S.  knowledge  of 
inner  space."  A  year  later,  in  November  1957,  Dr.  Bronk  appointed 

I  the  commiliee,  its  Chairman  Harrison  Brown.  Professor  of  Geo- 

chemistry at  the  California  Institute  of  Technology.'* 

The  surveys  and  recommendations  of  the  committee  panels  on 

I  oceanographic  research  ships,  new  devices  for  exploring  the  oceans, 

ocean  resources,  international  cooperation  in  the  marine  sciences, 
and  radioactivity  in  the  oceans  became  the  bases  for  the  twelve 

I  Academy  reports  published  as  Oetanography  I960  to  1970,^  Armed 

"Correspondence  in  nas  An  hives:  fs:  ("om  on  ()t  eanographv:  Proposed  Further 
'  impetus  earner  troni  the  marine  M.ience  program  esublUhed  in  unlsco  and  the  Special 

>  Committee  for  Ooemiic  Retearch  widi  Rigger  Revdle  as  Chattrman  set  up  under  the 

I  auspices  of  tcsu  in  1957  [Revelle,  "Iniemationai  Cooperaiioa  in  Marine  Sciences,** 

\  Srimce  /26:1319-1323  (Dcrcmbor  27.  1957)]. 

Oceanography  had  become  a  world  interest  and  concern.  Where  in  1^0  it  was 
lepreiensedbythelnteiiiMioiiaiCoundifor  AeEgploraiionofd^ 
'  tkmal  Association  of  PhysiGal  Oceanography,  and  Vaughan*s  Imemationid  Committee 

t  on  the  Oceanography  of  the  Pacific  (nas.  Annual  Report  for  1929-30,  pp.  65-66),  by 

I  '959  thiriy-one  tnternaiional  organizations  were  involved  in  ocean  research,  according 

to  a  mimeograpited  report,  "International  and  National  Organization  of  Oceano- 

graphic  Acdviiiet,**  Octtrfier  1959  (copy  in  nas  Library). 
'  The  appointment  of  the  committee  ooincided  with  the  International  Geophysical 

1  Year,  1957-J<)58.  with  its  extensive  program  for  oceanographi<  study  and  research  in 

I  the  Atlantic.  Pacific,  Arctic,  and  Antarctic  Oceans.  For  the  len-ycar  program  in 

I  oceanography  recommended  by  the  Academy,  see  U.S.  Congress.  House.  Comndnee 

on  Appropriationi,  NtakmtAS^mceFmudatum^  NatimdAtaimf  tf  Samm.  Rtpcrt  tn  At 

International  Geophysical  Year.  Hearings  before  the  SubcommHUe    Uu  CmmHttt  onAppnpn*' 
'  Hons,  86th  Cong.,  ist  sess..  February  1959.  pp.  76-87.  98-93. 

I  *•  Bronk  to  Harrison  Brown.  July  18,  1957  (nas  Archives:  es:  Committee  on  Oceanog- 

r  raphy:  General);  Bronk  to  committee  members.  November  1,  1957  (nas  Arduves:  is: 

Committee  on  Oceanography:  Appointments):  nas.  Aimual  Report  for  1957-58,  p.  39 

rt  %e<f. 

,  The  original  members  of  the  committee  were  Maurice  Ewing.  Director  ol  Columbia's 

I  Lamont  Geological  Observatory;  Cx>lumbus  Iselin.  senior  physical  oceanographer. 

Woods  Hole  Oceanographic  Institution;  Fritz  Koczy,  geochemiit  at  the  Imdtute  of 
^  Marine  Science.  University  of  Miami;  Sumner  Pilte,  former  commissioner,  aec;  Roger 

I  Revelle.  Director.  Scripps  Institution  of  Oceanography;  Gordon  A.  Riley,  oceanog- 

^  rapher.  Yale  Bingham  Oceanographic  Laboratory;  Milner  B.  Schaefer.  biologist, 

Illte^•AlBefkan  Tiopkal  Tuna  Conunisnon.  Scripps;  ^ 

the  Univenity  of  Mnnesota's  Institute  of  Techndogy. 
I  A  special  report.  Economic  Benefits  from  Oceanoprnphic  Research  (nas-nrc  Publication 

1228.  19^1^).  revised  Bigelow's  report  of  1929.  The  program  was  described  in  Harrison 

Brown  and  Richard  Vetter,  "A  National  Oceanographic  Program, "  Transactions  ^  the 
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13r  ®lbr  Commillrt  on  Q^rrano^raphi) 


"Yc  Oldc  Commitlee  on  Oceanography."  Detail  from  the  frontispiece  of  Thr  Light  of 
Navigation  (1612)  by  Willem  Jantszoon  Blaeu  to  which  were  added  names  of  several 
members  of  the  Academy  Committee  on  Oceanography  (From  the  archives  of  the 
Academy). 


with  the  program  set  out  in  this  study,  the  committee  became  one  of 
the  most  important  and  productive  ever  established  by  the  National 
Academy. 

The  operation  of  the  committee  led  to  an  innovation  in  Academy- 
government  relations.  The  report  had  an  unquestioned  impact,  owing 
to  the  successful  efforts  of  the  commitlee  chairman  to  gain  the  inter- 
est of  congressmen  and  of  the  Science  Adviser  to  the  President, 
George  Kistiakowsky,  who  saw  in  its  comprehensive  plan  an  oppor- 
tunity to  coordinate  the  research  programs  of  a  number  of  federal 
agencies  with  oceanographic  interests.  The  members  of  the  commit- 
tee, bridging  a  traditional  gap,  worked  carefully  and  closely  with 
Congress  and  federal  agencies,  their  efforts  leading  to  the  appoint- 


Amfrican  Geophysical  Union  ¥0:323-330  (December  1959)-  See  also  "Ocean  Frontier." 
Time  7^:44-54  (July  6.  1959);  George  A.  W.  Boehm,  "The  Exploration  of  inner 
Space',"  fortune  60:163-180  (November  1959):  U.S.  Congress,  Senate.  Commitlee  on 
Interstate  and  Foreign  Commerce,  Marint  Science.  Hearings  before  the  Committee  on 
Interstate  and  Foreign  Commerce,  87th  Cong.,  1st  sess.,  March  15-17,  1961. 

The  committee  report  may  have  inspired  the  parody  by  Academy  member  Warren 
Weaver,  then  Vice-President  of  the  Alfred  P.  Sloan  Foundation,  in  his  "Report  of  the 
Sptecial  Committee:  A  Suggestion  for  Simplifying  a  Procedure,  Now  Almost  Traditional 
by  Which  Various  Agencies  Reach  Decisions."  5cw7ic«  /iO:  1390-1391  (November  so. 

>959)- 
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ment  in  February  >959  of  a  Special  Subcommittee  on  Oceanography 
in  the  House  Clomniiiree  on  Merchant  Marine  and  Fisheries. 

The  Academy  report  thus  provuled  the  impetus  for  a  federal 
program  supported  by  the  Office  of  Naval  Research,  the  National 
Science  Foundation,  the  Atomic  Energy  Commission,  the  U.S. 
Bureau  of  Commercial  Fisheries,  and  other  government  agencies  and 
a  federal  budget  for  oceanography  that  rose  in  the  next  decade  from 
$2 1  million  to  $s«  i  million.  The  program  witneaied  the  launching  of 
twenty  new  ooeanographic  veaaels»  construction  of  eight  new  labora- 
tories, and  the  availability  of  courses  in  oceanography  at  fifty  univer- 
sities and  ooUeg^^ 


An  Academy  Role  tn  InUrntUMnal  Saence  Policy 

I 

In  the  spring  of  1944.  the  Academy,  working  through  the  Stale 
Department,  Ix'gan  planning  resumption  of  cooperative  efforts  in 
international  science  and  restoration  of  amenities  between  scientists 
of  the  Allied  nations  and  the  Axis  powers. A  brief  of  the  Academy 
position  and  interest  in  international  relations  in  science,  prepared  by 
,  Walter  B.  Cannon,  Harvard  physiologist  and  wartime  Chairman  of 

I         the  Research  Council  Division  of  Foreign  Relations,  and  Princeton 
geologist  Richard  M.  Field,  urged  an  end  to  the  long  period  of 
sdenilfic  isolation  and  disruption  of  the  work  of  the  intemadonal 
scientific  unions.*' 
The  Cannon-Field  report  became  highly  relevant  upon  the  estab- 

Marine  Sdtnce,  cited  above,  pp.  42-45;  Roger  Revellc  to  Frt-dcric  k  Seit/.  March  lo, 
'  1969  (NAS  Archives:  pubs:  nas  History);  has.  Annual  Report  jor  1956-59,  p.  44;  Long, 

t  (kmn  Sdencts  (died  above),  pp.  179-180,  187  ff. 

i  **Conmiicice  on  Oceuiognphy,  Octemtgtafkf  1966:  AddnmuHta  mtd  Opportumlm 

j  (na$-nR(  Puhliration  149s,  1967).  p.  l. 

Sfc  also  L  S  I.ibrarv  f)f  Clongress,  Legislative  Reference  Service,  Ahrvlged  Chronology 
of  EvenU  Related  to  Federal  LegtsUuton  Jor  Oceanography,  1956-1966,  printed  for  House 
Cominittce  on  Merdumt  Marine  and  Riheiict,  89lh  Cong.,  Sd  mm..  1966. 
**  A  singular  insunce  of  cooperative  intecnational  research  unrefated  to  the  war  was 
that  of  the  Research  Coiiiuil  committee  appointed  in  1944  to  study,  with  Mexican 
'  scientuu,  a  rare  phenomenon,  the  eruption  of  a  new  volcano  namcrd  Partcutin.  The 

'  history  d[  Paricutin,  bom  on  February  so,  1943,  and  abruptly  expiring  on  February  25, 

'  195a.  is  reported  in  the  Trmmttum  «f  fl«  Awmkm  Gmpkymel  Unkrn,  volt.  S6-55 

(1945-1954).  See  also  nas,  Anmuil  Rrport  for  1944-^5,  pp.  40^1  «lMf. 
'  Walter  B.  (Gannon  and  Richard  M.- Field.  "A  Memorandum  on  .  .  .  International 

I  Sdcntiik  Organizations,  1919-1944"  (nas  Archives:  fk:  International  Organizations: 

'  Actividei  it  FUnmilam:  1919-1944:  Gannoo-ncid  Report:  1944);  N^^ 

'  fir  1944^9,  p. 
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lishment  of  the  United  Natioiis  in  October  1945  and  the  initiafion  of 
planning  for  its  related  but  independent  agency,  the  United  Natkms 
Educational,  Scientific,  and  Cultural  Organization  (uncsco).'*  To  act 
until  UNESCO  was  formed  and  prepare  concrete  proposab  for  the 
American  program  in  science  and  technology,  the  State  Department 
in  April  1946  appointed  a  Science  Advisory  Committee,  among  its 
members  Bronk,  Harlow  Shapley,  W.  Albert  Noyes,  Jr.,  Merle  Tuvc, 
and  Howard  Meyerhoif." 

Three  months  later,  on  July  30,  an  act  of  Congress  authorized 
particip>ation  by  the  United  States  in  unesco  and  establishment  of  a 
U.S.  National  Commission  as  this  country's  advisory  and  liaison 
agency  with  unesco.  Its  members  included  Academy  members 
Bronk,  Shapley,  Arthur  H.  Compton,  Ross  G.  Harrison,  James  B. 
Gonant,  and  Alexander  Wetmore.**  unesco  itself  held  the  first  sesmm 
of  its  General  Conference  in  Paris,  November  19  to  December  10, 

1946- 

UNESCO,  which  had  no  powers  like  those  of  the  United  Nations* 
Security  Council,  had  been  created,  as  its  preamble  stated,  ''for  the 
purpose  of  advancing,  through  the  educational  and  scientific  and 
cultural  relations  of  the  peoples  of  the  world,  the  objectives  of 
international  peace  and  of  the  common  welfare  of  mankind  for  which 
the  United  Nations  Organization  was  established.""  It  was  to  be  a 
world  center  for  the  exchange  of  ideas  and  mingling  of  cultures  and 
for  the  promotion  of  scientific  research  that  could  be  most  advan- 
tageously undertaken  on  an  international  basis,  as  in  meteorology, 
oceanography,  education,  epidemic  disease,  and  other  international 
health  problems.** 

■*  For  the  decision  to  im  hulc  the"***  in  imnoo,  MeATfllmv  756:553-561  (November  lo, 
1945):  NAs  Arc  hives:  Jewctt  Tile  5<K7i6.  tiNnc»;  Bart  J.  Bofc,  "Science  in  UNtaoo.** 

Sdientifk  MonMy  6i:327  (1946). 

**Repoitsofiumeetingi  from  April  ti  to  June  5  are  in  nas  Archives:  m:  im:  tmnoo: 
Preparatory  Commiaion:  us  Sdence  Advisory  Commiuee;  has,  Ammtal  RtptH  fm 
/9'^5-^6,  p.}iilMf.  For  the  Commiuce  on  S«  icnt  c  in  itNFSc o.  sec  1950-51,  p  4;^  rt  <:rq 
•*  U.S.  Natitmnl  Cnmmksum  fm  VS'FSl.O.  Report  on  the  First  Meeting,  September  1946 
(Washington:  Dcpatiuieni  ut  Sutc  Publication  8726,  1947). 

Quoted  in  Ban  J.  Bok.  "Science  and  die  Maintenance  of  Pfeaee,"  Some*  #09:  lSI-197 
(February  11.  1949). 

As  the  constitution  of"  unesc n  said,  its  purpose  was  "to  nmtrihuie  to  peace  and 
security  by  promoting  coUaboraiion  among  the  nations  through  education,  science  and 
culture  in  order  to  further  univermi  respea  for  justice,  for  the  rule  of  hw  and  for  the 
human  rights  and  fundamental  freedoms . . .  aflinned ...  by  the  Charier  of  the 

United  Nations." 

"  One  of  UNESCO's  (irst  acts  was  to  provide  a  continuing  subvention  for  the  lntema> 
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A  principal  function  of  UNESCO — to  aid  in  the  reconstruction  ot 
science  in  war-devastated  countries  and  provide  an  agency  through 
which  stieniists  migfit  contribute  to  the  promotion  of  peace — was 
supported  by  a  number  of  National  Research  Council  committees, 
particularly  the  Council's  Committee  on  unesco,  appointed  in  May 
1947  for  the  purpose  of  enabling  American  scientists  to  give  collective 
infonnal  advke  amcerning  unesco's  adentillc  agencies  and  aciivtdei. 
The  Ccmndl  committee  Chairman,  Bait  J.  Bok,  Professor  of  As- 
tronomy at  Harvard,  was  one  of  the  most  ardent  and  articuhte 
publicists  for  unbsco  in  its  formadve  years.** 

Yet  overshadowing  every  consideradon  of  commitment  and  coop- 
eration in  science  of  the  new  world  organization  was  the  cloud  of  the 
atomic  bomb  and  the  growing  threat  of  the  cold  war  in  £urope. 
UNESCO  faced  a  supranational  dilemma  with  which  it  was  powerless 
to  cope.  The  international  character  of  science  made  such  new 
weapons  as  chemical  and  biological  agents,  guided  missiles,  and  the 
atomic  bomb  accessible  to  every  nation  with  any  industrial  capacity. 
Only  the  freest  possible  exchange  of  scientific  and  technological 
information  among  nations  appeared  to  offer  any  hope  for  the 
future.** 

On  this  premise,  in  194?  Steelman  report,  Science  and  Public 
Policy  (see  Chapter  14,  pp.  463-465),  sought  to  remedy  the  fact  that 
*The  United  States  has  no  unified  or  comprehensive  policy  on  sden- 
dfic  research  or  the  support  of  science.  Until  World  War  II,  we  had 
never  consciously  defined  our  olyectives  or  orgamaed  our  resources 


tional  Coundl  of  Sdentiflc  Unions  (icsu)and  to  recognize  that  asMxiation  of  scientifk 
organizations  as  its  coordinating  and  representative  body  ["Statement  of  December  19. 
1949 . . ."  by  the  nrc  Ck>mmitiee  on  International  Scientific  Unions,"  reproduced  in 
Inleniatioaal  Sdence  P^cy  Survey  Group.  Scmmm  Fomgn  RtkHom  (Washington: 
Depoitment  of  State  Publication  3860.  May  iggo);  copy  in  nas  Archives:  AG&uepts: 
State:  International  Science  Folic  v  Smvev:  Science  &-  Foreign  Relations:  Report).  For 
the  December  1,  1946.  agreement  between  unescu  and  icsu.  see  nas  Archives:  nt: 
International  Unions:  icsu.  Cf.  Harrison  Brown,  nas  Foreign  Secretary,  to  Alvin  C 
Eutkh,  Chainaan,  National  Gomnlnion  for  umsoo.  May  1 1. 1969  (nas  Archim: 
govt:  ir:  itn:  i  n-fsco:  General). 

"  NAS.  Anmml  Report  fm  1946-47,  p.  48;  Bok.  "unesco  and  the  Physical  Sciences." 
BuUeUn  oj  the  Alumu  ScunttiU  '#:343-347  (November  1948):  Bok,  "unesco:  A  Work  in 
PlQgms"  Pkfsks  Today  2'.\1,  29-31  (July  1949). 

For  a  1949  compilation  of  UNESCO-related  nas  and  n  rc  activities  see  nas  Arduves:  nu 
un:  UNESCO:  Nation.tl  ConiiaiMion:  National  Otganizatioas  Repreaeniied  on  Commit- 
sion:  nas-nrc  Report. 

"Sec  International  Science  Policy  Survey  Group, 5afiic#  C# fMi^gn  RtlaAons,  pp.  i-s, 
76.81. 
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for  science.""*  Furthermore,  this  country  had  nothing  even  resem- 
bling an  international  science  policy. 

The  policy  emei^ged  two  years  later  in  President  Truman's  tnan- 
gural  speech  in  January  1949.  To  support  the  Uniled  Naticms*  pro- 
grams for  world  economic  recovery  and  strengthen  friendly  nations 
against  the  dangers  of  aggression,  be  called  for  a  four-point  program 
of  assistance  by  this  country.  Point  IV  of  which  declared  that  through 
the  Uniled  Nations 

We  must  embark  on  a  bold  new  program  for  making  the  benefits  oi  our 
scientific  advances  and  industrial  progress  available  for  the  improvement  and 
growth  of  underdeveloped  areas.** 

The  Point  IV  program  became  the  responsibility  ot  the  State  Depart- 
ment; and,  after  tonsuhation  and  deliberation.  Bok,  as  head  of  the 
Research  (Council  Committee  on  unesco.  on  June  12,  1949.  requested 
the  Research  C^ouncil  Chairman,  Detlev  Bronk,  to  suggest  the  ap- 
pointment of  a  full-time  special  adviser  in  science  to  the  State  De- 
partment and  the  assignment  to  our  embassies  abroad  of  foreign 
officers  with  training  in  some  branch  of  science.** 

On  October  4,  1949,  the  State  Department  appointed  Academy 
member  Uoyd  V.  Berkner  of  the  Carnegie  Institution  of  Washington 
Special  Consultant  to  the  Secretary  of  State,  aslung  him  to  survey  the 
Eiepartment*s  responsibilities  in  international  sdenoe  as  a  conse- 
quence of  recent  developments  in  science  and  technology.*' 

Berkner  was  then  Chairman  of  the  Section  on  Exploratory  Physics 
of  the  Atmosphere  of  the  Carnegie  Institution's  Department  of  Ter- 
restrial Magnetism.  His  special  field  of  interest  was  the  earth's  outer 
atmosphere  and  radiowave  propagation.  During  World  War  II  he 
had  organized  the  Radar  Section  and  the  Electronics  Materiel  Branch 
of  the  U.S.  Naval  Bureau  of  Aeronautics.  In  1945  he  served  as  captain 
aboard  the  U.S.S.  Enterprise  in  the  Okinawa  campaign. 

In  1946  Berkner  was  named  by  the  Secretaries  ot  War  and  Navy  10 

••The  Pifsidrnt's  ScientifK  Research  Board.  Srinuf  and  PubUc  Policy.  A  Report  to  tht 
Prfsidrjit  by  John  R  Sttelmun,  voL  l^A  Program  Jorihe  Nation  (Washington:  Government 
Printing  Office,  1947).  p-  9- 

"PliMw  Ptptn  of  At  PtuUtnta  tf  tht  UmUd  Stulttt  Mttny  S.  TVimmm^  1949  (Wnhnifloiis 

Government  Printing  Office,  1964),  pp-  114-115. 

*'  Bok  to  Bronk.  June  is,  1949  (nas  Archives:  ir:  Com  on  tmisco:  General);  "The MK 
Committee  on  vstsco,"  Science  110:25-26  (July  1,  1949)- 

"  Hie  Mudy  originated  in  the  icoominendadoiu  of  the  report  on  foragn  affidn  ia 
February  1949  prepared  by  the  Hoover  Coaumnion  on  Organizatioo  of  the  Enculive 
Branch  of  die  Government  (ftAB,  Annual  R^art  far  1949-30,  p.  4). 
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the  pent  of  Emcudve  Secretary  of  the  Joint  Research  and  Develop- 
ment Board,  of  which  Vannevar  Bush  was  then  Chafaman.  Returning 
to  the  Carnegie  Institution  in  1947,  he  remained  there  until  March 
1949,  and  the  biUion-and-a-half-doUar  assistance  program  proposed 
pointment  as  Special  Assistant  to  the  Secretary  of  State  to  organize 
the  Military  Assistance  Program  for  the  members  of  the  North 
Atlantic  Treaty  Organization  and  Greece  and  Turkey. 

The  North  Adantic  Treaty  Organization  (nato),  established  for 
joint  action  against  Communist  aggression,  came  into  being  in  April 
1949,  and  the  biilion-and-a-half  dollar  assistance  program  proposed 
by  Berkner  to  help  arm  the  nato  countries  was  intended  to  mesh  with 
the  U.S.  national  security  program  and  the  earlier  Marshall  Plan  for 
economic  recovery  abroad.  The  Military  Assistance  Program  was 
awaiting  congressional  action  when  the  State  Department  requested 
Berkner  to  review  its  role  in  international  science. 

Berkner  was  a  dynamic  and  articulate  leader.  The  pursuit  of  his 
research  had  taken  him  all  over  the  world,  and  he  had  had  unusual 
opportunities  to  observe  the  effectiveness  of  cooperation  among 
sdentistt  of  many  nations.  He  was  also  a  dedicated  and  very  active 
member  of  the  Academy,  who  saw  in  sdenoe  a  time-tested  means  of 
promoting  international  understanding  and  good  will.  When  he  was 
asked  to  undertake  the  State  Department  study,  he  had  at  once 
sought  to  involve  the  Academy  by  suggesting  to  James  Webb,  Under 
Secretary  of  State,  that  the  Department  call  upon  the  Academy,  in  its 
role  as  adviser  to  the  U.S.  government,  to  make  its  advice  and  facilities 
available  f  or  the  survey  of  the  role  of  science  in  international  affairs. 

The  resulting  study  had  three  major  organization  units:  Depart- 
ment of  Stale  International  Science  Steering  Committee,  headed  by 
Berkner;  Department  of  State  International  Science  Policy  Survey 
Group,  of  which  J.  Wallace  Joyce,  on  loan  from  the  Navy  Bureau  of 
Aeronautics,  was  Director;  and  the  Advisory  Committee  on  Interna- 
tional Sdenoe  Folicy  of  the  National  Academy  of  Sciences,  of  which 
Roger  Adams  was  Chairman.  Other  members  of  the  Academy's 
committee  were  Vannevar  Bush,  I.  I.  Rabi,  Alexander  Wetmore, 
Robert  £.  Wilson,  and  Alfred  N.  Richards  and  Dedev  W.  Bronk,  a 
qffkio.** 

Other  significant  Academy  inputs  were  the  report.  "National  Re- 
search Coundi  Report  on  Studies  for  the  International  Science  Policy 

■•Rkfaw«btoJaiiietWcbl»,May  1, 1950;  Rkfaanii  to  Bionk*  May  n,  if|8o;lfiiiuieior 
Meeting.  Committee  on  Interaadonal  Sdenoe  Folicy,  April  a6,  1990  (nas  Arddvce: 
0K»:  has:  Com  on  up). 
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Survey  Group  of  the  Department  of  State,**  prepared  by  an  nrc 

committee  under  the  chairmanship  of  Dou^as  Whitaker,  Dean  of 
Graduate  Studies,  Stanford  University,  and  "Statement  of  December 
19,  1949»  by  the  nrc  Committee  on  International  Sdentifk  Unions." 
prepared  under  the  direction  oi  John  A.  Fleming,  Chairman  of  the 

committee.** 

Academy  members  who  made  personal  studies  of  various  kinds 
were:  Karl  T.  Com pion,  James  B.  Conant,  J.  Robert  Oppenheimer, 
and  Merle  A.  l  uve. 

On  April  26,  1950,  Roger  Adams  informed  President  Richards  that 
his  review  committee  had  unanimously  approved  in  principle  the 
report  submitted  to  it  by  Dr.  Berkner,  Science  and  Foreign  Relations; 
and  %vith  this  endorsement  from  the  Academy,  Berkner  for%vardcd  k 
on  April  aS  to  James  E.  Webb,  Acting  Secretary  of  State.  A  few  days 
later.  President  Richards  sent  Webb  a  brief  report  of  the  observatkxis 
of  the  Adams  committee  on  the  desired  distribution  of  the  Berkner 
report  and  on  the  implementation  of  its  recommendations.** 

The  premise  of  the  Berkner  report  reflected  the  intematkmal 
tensions  of  the  times: 

The  iiuernaiional  science  policy  of  the  United  States  must  be  directed  lo  ihe 
furtherance  of  understanding  and  cooperation  among  the  nations  of  the 
worid,  ID  the  promotion  of  sdentifk  progress  and  the  benefits  to  be  derived 
therefrom,  and  to  the  maintenance  of  that  measure  of  security  of  the  free 
peoples  of  the  world  required  for  the  omtinuance  of  their  intellectual, 
material,  and  political  freedom.** 

Further  supporting  that  shield  of  science,  the  report  recommended 
establishment  of  a  science  office  in  the  State  Department  under  a 
highly  qiudified  scientist  who  would  maintain  liaison  between  the 
Depaitroent  and  sdeniific  activities  in  thb  country  and  render  scien- 
tific and  technological  advice  where  appropriate  in  the  formulation  of 
foreign  policy. 

The  report  urged  establishment,  with  full  diplomatic  status,  of 
overseas  science  attach^  in  the  major  diplomatic  missions  abroad, 
including  those  in  occupied  Germany  and  Japan.  Their  functioo 

•*  Whitaker,  "nrc  Report  on  Studies  for  the  International  Science  Policy  Survev  C>rau|> 
of  the  Department  of  State."  January  7,  1950  (nas  Archives:  ir:  isp  Survey  for  Stale 
Deparunent);  correspondence  in  nas  Archives:  AC&ocpts:  Sute:  isp  Survey;  Scinue 
Fonapt  RdaHam,  p.  viti. 

**  Roger  Adams  to  Richards,  April  26.  1950;  Lloyd  Berkner  to  Webb.  April  s8«  1990; 
and  Richards  to  Webb,  May  1.  igy>,  inSciemeg    FtnigmRelaliam,  pp.  iii-v. 
**Scwue  &  foragn  ReiationSf  p.  2. 
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ivould  be  similar  to  that  of  the  science  groups  of  the  State  Department 
and  Office  of  Naval  Research  already  in  London,  diat  is,  to  speed  die 
flow  of  sdentilk  information  between  nations  and  help  at  necetiary 
widi  current  and  future  exchange  and  asaiaiance  prugrams.** 

Accepting  the  counsel  of  Berliner's  committee,  the  State  Depart- 
ment, upon  the  recommendadon  of  the  Academy,  appointed  Joseph 
Koepfli,  research  associate  in  chemistry  at  CalTedi,  who  had  recendy 
served  as  Senior  Science  Officer  in  the  American  Embassy  in  London, 
to  head  the  new  Office  of  Science  Adviser  and  maintain  dose  relations 
with  the  Academy  and  the  National  Science  Foundation." 

The  Berkner  rept)rt  ret  ornmcnded,  as  well,  increased  utilization  of 
the  National  Research  Council's  Division  of  International  Relations 
(prior  to  1947,  known  as  the  Division  of  Foreign  Relations).  To  this 
end,  Bronk  reorganized  the  division,  replacing  its  society  representa- 
tives and  members-at-large  with  an  eight-member  Policy  Committee 
and  a  Committee  on  Science  Policy,  both  chaired  by  Roger  Adams, 
Foreign  Secretary  of  the  Academy  and,  as  such.  Chairman  of  the 
division. 

A  fuU-tiroe  Executive  Secretary  for  the  division,  Wallace  W.  At- 
wood,  Jr.,  former  Professor  of  Physiography  at  Clark  University  and 
then  with  the  Research  and  Development  Board,  was  brought  in  to 
maintain  condnuing  relations  with  the  State  Department,  with  the 
national  academies  and  research  councils  abroad,  the  international 
scientific  unions,  and  s(  ientific  representatives  of  other  countries  here 
in  the  United  States.  Also  assisting  Adams  was  a  twenty-six- member 
board  of  consultants,  comprising  the  heads  of  the  major  Research 


**Ibui..  pp.  2.  9-14.  33-34.  65,  75;  NAS.  Annual  Report  for  1949-30,  pp.  4-5,  29-30. 
60-61. 

**  Succeeding  Joseph  Koepfli  in  the  post  were  James  Wallace  Joyce,  Navy  Depaitnu-nt 
Renphvsirist.  Acting  Science  Adviser  (t953->954);  •''nf'.  ;iftcr  an  inlerim,  Wallace  R. 
Brude.  chemist  and  Associate  Director  of  the  National  Bureau  of  Standards  (1958- 
1960):  Waller  G.  Whitman,  head  of  the  Department  of  Chemical  Engineering  at  hit 
( 1 960- 1 96a);  and  Ragnar  RoHefton,  Ptofeaior  of  Pbynci  at  die  Unhrenicy  of  Wisconon 

In  the  pcricKi  1954-1958,  stripped  of  funds  and  st.Tff  for  reasons  of  ctononiv,  the 
Onke  was  ably  served  by  Walter  M.  Rudolph,  a  career  economist  in  the  Sute  De- 
partment, who.  preparatory  10  and  during  the  International  Geophyncal  Year,  under- 
took  all  Department  arrangements  made  Uirough  the  embaMiet  and  adeniliic  aitadite 

abroad  for  the  use  of  facilities  and  cooperation  of  foreign  scientists. 

Sec  NAS.  MS  Annual  Report  for  1955-56,  pp.  228-229;  "What's  Happened  to  Science 
in  Staler  GMaMol  end  Eng^nmiiig  Ntmt  34:1 12-1 15  January  9,  1956);  "Sdenoe  and 
Iniemationd  Rdadoos."  S€ienee  123:1067  Quae  15,  ig§6);  Danid  S.  Greenberg,  Tkt 
PaHlia  «f  Pun  Sikme  (New  York:  New  American  Library.  1967),  p.  875,  ixNe. 
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Goundl  units  and  representatives  of  governmental  agencies  and 

nongovemmental  organizations  actively  involved  in  international  ac- 
tivities.** With  increased  funding  from  the  Department  of  State, 
on  July  1,  1958,  the  Division  of  International  Relations— -no  longer 
fitting  the  traditional  divisional  pattern — became  the  nas— nrc  Office 
of  International  Relations,  with  greatly  broadened  functions. '** 

Although  the  Office  of  Science  Adviser  in  the  State  Department 
never  attained  the  high  goals  set  for  it  in  the  Berkner  report,  Kt^pfli's 
appointment  was  nevertheless  a  milestone  in  the  long  effort  of  the 
Academ\  to  make  scientific  counsel  available  on  a  continuing  basis  at 
the  highest  levels  of  government. 

The  brief  years  of  Dr.  Richards's  presidency  were  marked  by 
unprecedented  changes  in  Academy  afiairs.  At  the  outset  govern- 
ment  departments,  still  adjusting  to  the  peculiar  peace,  had  made 
"only  two  direct  requests ...  to  the  Academy,**  as  Ridiards  observed 
in  his  RrttAnmial  Report,  but  three  years  biter,  with  U.S.  involvement 
in  the  Korean  War,  the  Academy  was  overwhelmed  with  requests.*** 

Once  again,  office  space  on  Consdtutioo  Avenue  became  in- 
adequate and  committee  staff  were  housed  in  rented  quarters  nearby. 
The  staff  of  the  Academy,  from  the  postwar  low  of  sltg^y  more  than 
two  hundred,  rose  to  almost  five  hundred.  Already  expending  more 
funds  than  it  had  at  any  time  during  World  War  II,  Academy 
disbursements  for  staff  operations,  for  administration  of  government 
contracts,  and  of  iunds  f  rom  private  resources  more  than  doubled  in 
that  period,  from  $8,731,000  to  $5,719,000.""  They  would  continue 
upward. 

Those  years  witnessed  that  significant  function  of  the  Academy^ 
Research  Goundl  to  define  and  catalyze  research.  It  was  the  unique 
capability,  stated  four  decades  earlier  in  the  order  creating  the  Na- 
tional Research  Council: 

To  survey  ihv  larger  possibilities  of  science,  to  formulate  comprehensive 
projects  of  rescarc  h.  aiul  to  develop  effective  means  of  utilizing  the  scientific 
and  technical  resources  ot  the  country  for  dealing  with  these  projects.'* 

**Sd«fM»    Fonigm  RthUmu,  pp.  100-101;  nas,  dmrnot  R^ort  fir  1950^51,  pp.  SHci. 
4»-44- 

'••  NAS,  Annual  Report  for  1951-32,  pp.  50-53. 

»•'  SM.  Annual  Report  for  1947-48,  p.  1;  1930-31;  pp.  ix,  I8. 

^HM,Aiumat  Report  for  1945-46,  p.  64;  1950-51,  p.  81. 

''NMional  Research  Coundl  Executive  Order  Issued  by  the  Prcadent  of  the  Uniied 
States,  May  1 1,  1918**  (NAS,  AmmtU  Report  fir  I946~47,  p.  161);  reprinted  here  m 
Appendix  F. 
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A  Break  with  Precedent 

The  'itncenaiii,  unstable"  dines  that  heid  **little  promise  of  peace" 
neverthdess  weighed  on  Dr.  Richards.  On  January  7, 1950,  he  asked 
the  Academy  to  accept  his  resignation,  a  year  before  his  term  ended, 
believing,  as  he  .aid,  '*that  the  increasing  respoiuilMlities  of  the 
Academy  and  opportunities  for  usefulness  require  the  energies  of  a 
younger  penon."***  He  was  nevertheless  the  longest  lived  of  Academy 
presidents  up  to  that  time.  His  retirement  to  his  home  in  Bryn  Maw  r, 
Pennsylvania,  lasted  sixteen  years,  quiedy  ending  two  days  after  his 
ninetieth  birthday. 

At  a  meeting  of  the  Coiinc  il  of  the  Academy  with  the  Committee  on 
Nominations  two  weeks  after  giMng  notice  of  his  resignation.  Presi- 
dent Richards  called  attention  to  a  two-[jage  hst  recently  prepared  in 
his  office  on  the  duties  of  the  President.  l  o  it  Richards  had  added  one 
more,  to  have  future  consequences,  that  "he  should  assume  the 
privilege  of  initiating  discussions  with  those  in  public  office  on  matters 
of  sdenoe  which  affect  the  public  welfare."  The  list  had  been  com- 
piled in  response  to  a  proposal  on  December  a8,  1949.  from  Coundl 
member  Joel  H.  Hildebrand  that  would  alter  the  nature  of  the 
Academy  presidency  dramatically.  In  view  of  the  accretion  of  presi- 
dential obUgadons,  Hildebrand  proposed  that  the  office  carry  a  salary 
of  $15,000  annually.  The  duties  of  the  office  had  become  "so  exten- 
sive and  onerous  as  to  require  practically  full  time,"  and  the  field  of 
dioice  for  candidates  was  "now  practically  limited  to  the  few  men, 
mainly  emeriti,"  likely  to  be  willing  to  undertake  the  job  without 
remuneration. 

In  the  discussion  it  was  agreed  that  the  membership  of  the 
Academy  should  be  made  aware  that  "the  presidency  is  no  longer 
simply  an  honor  but  an  important  full-time  working  job,"  and  the 
potential  nominees  should  be  so  informed.  And  in  view  of  the  coming 
task  of  the  Committee  on  Nominations,  which  as  customary  would 
propose  only  one  man  for  the  office,  the  four-member  Ck>mmittee 
was  doubled  in  size.'** 

At  the  annual  meeting  of  the  Academy  in  April  1950,  the  Nom- 
inating Committee  announced  its  selection  of  James  B.  ConanC 

NAS,  Annual  Report  for  1949-50,  p.  9.  The  quoted  words  in  assessment  of  the  timet 
were  Or  Bronk's.  not  Richards'^,  in  194H  49,  p.  <^t^,  ,ind  1949-50,  p.  47. 

"Conterence  of  the  Council  of  the  Academy  with  the  Committee  on  Nominations," 
January  st,  1950  (has  Ardiives:  OMs:  nas:  Committee  on  Norainatioas).  Jod  Hikle- 
bnnd't  and  Richards's  notes  on  the  duties  of  the  Pretident  are  in  MAS  Archivet:  oac: 
NAK  Council  of  the  Academy;  Meeting:  January  as,  195a 
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A  brilliant  organic  chemist,  Conant  had  been  a  member  of  the 
Academy  since  1929,  when  he  was  thirty-five,  and  Preiideiit  of 
Harvard  University  since  1933.  He  had  become  Chairman  of  the 
National  Defense  Research  Committee  when  it  was  reorganized  in  the 
Office  of  Scientific  Research  and  Devetopment  under  Vannevar  Bush 
in  1941.  With  Bush  and  Karl  Compton,  Conant  had  beena  key  figure 
in  coordinating  the  development  of  the  atomic  bomb  and  estaMiihing 
the  Manhattan  Project.  Affable  and  quiedy  self-confident,  he  %vas  a 
man  reputed  to  have  very  emphatic  ideas  on  administration  at  Har- 
vard, but  had  seldom  frequented  the  halls  of  the  Academy."* 

Although  nominated  at  the  meeting  in  1950,  Conant,  who  had 
absented  himseii  on  that  occasion,  was  not  elected.  In  an  unprece- 
dented event,  initiated  by  members  of  the  C^hemistry  Section  oi  the 
Academy,  the  membership  was  persuaded  that  the  nominee  had 
shown  little  interest  in  Academy  affairs,  that  the  Academy  must  have 
virtually  a  fuU-dme  President,  and  that  as  President  of  Harvard, 
Conant  would  have  little  time  to  give  to  the  Academy.  On  the  initi»- 
dve  of  members  of  the  Chemistry  Section,  the  Chairman  of  the 
National  Research  Council,  Detlev  W.  Bronk,  over  his  protests  as  a 
friend  of  Conant,  was  nominated  and  formally  elected  the  new 
President.*** 

The  essential  facts  of  the  election  uras  later  related  by  Joel 
Hildebrand: 

No  one  is  in  a  position  to  assess  the  motives  of  the  individuals  who  voted  to 
elect  Bronk.  There  were  undoubtedly  tome  whose  experiences  with  the 
Nittional  Defense  Research  Commitiee  had  convinnd  them  that  its  rather 

authoritarian  structure  was  inappropriate  for  pcaoctinie  operations,  but 

surely  ilic  number  who  fiad  any  cause  to  seek  "NefiReanec"  were  far  tfM>  few  to 
account  iar  the  election  of  Bronk.  Efforts  to  vitalize  the  Atadeinv  into  the 
effective  organization  that  it  has  Jjetome  under  the  leadership  of  Bronk  and 
Seitz  began  2  years  before  the  nomination  of  Conant,  and  liad  acquired 
sufficient  momentum  by  April  1 950  to  override  a  nomination  duit  to  the 
majority  meant  a  return  of  the  Academy  to  the  functions  of  "electing 
members  and  writing  obituaries.***** 

Henry  F.  Pringlr,  "Mr.  President. "  Thr  New  Yorker  (September  is.  1936},  pp.  8O-S4: 
•Mt  (September  19,  1936).  pp.  23-87;  "Dr.  Conant:  In  Science  Pure,  fai  IMuratioa 
Canaomait'' NmumtA  40:72-71  (September  is,  1958). 

"Minutes  of  the  Busines.s  Session."  April  85,  1950  (nas  Archives:  Elections:  Officens: 
President:  Bronk  1)  W);  O.  .S.  (ireetiherg,  "The  National  Aiademy  of  .Scientcs:  Profile 
ol  an  Institution  (11)."  Sctence  1 56::HH>-A6\  (April  si.  1967);  Joel  Hildebrand,  letter. 
Saenu  156:1 177.1 178  (June  t.  1967). 

'~  Hildebrand. iW:  See  aho  James B.  Conant, My ShwMlInw  (New  Yorit:  Harper  Ie 
Row  Pubbihcra,  1970).  pp.  497-499> 
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DETLEV  WULF  BRONK  (1950-1962) 

Detlev  Wulf  Bronk,  sixteenth  President  of  the  National  Academy  of 
Sdenns,  was  born  in  New  York  City  in  1897.  His  ancestors  gave  thdur 
name  to  the  Borough  of  the  Bronx.  He  did  his  undergraduate  work  at 
Swarthmorc,  where  he  received  his  B.A.  degree  in  1920.  For  his 
graduate  studies  he  attended  the  University  of  Michigan,  which 
awarded  him  the  Ph. I),  decree  in  1926.  He  then  returned  to  Swarth- 
more  as  Assistant  Professor  of  Pliysiology  and  Physics.  Ix'coniing 
full  professor  in  1928  and  Dean  of  Men  in  1927-1929.  He  joined  the 
faculty  of  the  University  of  Pennsylvania  in  1929,  where  for  twenty 
years  he  was  Johnson  Professor  of  Biophysics  and  Director  of  the 
Eldridge  Reeves  Johnson  Foiuidadoa  for  Medkal  Physics.  Concur- 
rently, he  was  Director,  Institute  of  Neurology  at  the  University  of 
Pdinsyhrania,  in  1936-1940  and  in  1942-1948,  and,  during  1940- 
1941,  Professor  of  Physiology  at  ComeU  University  Medical  College. 
His  election  to  the  Academy  came  in  19)9. 
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Dcdcv  Wulf  Bronk.  President 
of  the  Academy,  1950-1962; 
Chairman  of  the  National 
Research  Council,  1946- 

Carter  photograph,  courtesy 
the  Rockefeller  University). 


Detlev  Bronk's  scientific  career  began  in  1921,  when  as  a  graduate 
student  at  Michigan,  he  and  two  others  published  a  pap>er  that  is  a 
classic  in  infrared  spectroscopy  and  contributed  to  the  evidence  for 
half-quantum  numbers.  During  his  tenure  at  Swarthmore,  he  was 
awarded  an  nrc  fellowship  and  spent  a  year  at  Cambridge  and 
London  under  A.  V.  Hill.  His  work  with  E.  D.  Adrian  at  the  Univer- 
sity of  London  resulted  in  the  first  recording  of  electrical  activity  in 
single  nerve  fibers.  He  also  worked  with  A.  V.  Hill  on  investigations  of 
the  heat  produced  by  muscle  activity.  With  this  prep^aration  he  began 
the  study  of  neurophysiology,  which  was  his  main  field  of  research 
over  the  years.  According  to  Milton  O.  Lee, 

Bronk  regards  himself  primarily  as  a  physiologist;  he  regards  physiolog)'  as 
the  integration  and  synthesis  of  physics,  chemistry,  and  mathematics  in  the 
study  of  life  processes.  He  disclaims  being  a  founder  of  the  field  of  biophysics, 
pointing  out  that  Galvani  was  a  biophysicist  two  hundred  years  ago,  but  he  has 
been  foremost  in  establishing  biophysics  as  a  recognized  discipline.' 

His  extraordinary  talent  for  administration  manifested  itself  during 

'  Milton  O.  Lee.  "Detlev  W.  Bronk.  Scientist."  Scimce  //J:I4S  (February  9.  1951). 
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World  War  II,  when  he  became  Coordinator  of  Research  in  the  Office 
of  the  Army  Air  Surgeon,  Chief  of  the  Division  of  Aviation  Medicine 
in  the  Committee  on  Medical  Research  of  osrd,  and  Special  Consul- 
tant to  the  Secretary  of  War.  At  the  same  time  he  was  Chairman  of  the 
NRC  Committee  on  Aviation  Medicine  and  its  Subcommittee  on  Oxy- 
gen and  Visual  Problems,  and  member-at-large  of  the  Division  of 
Physical  Sciences,  In  1945  he  was  elected  Foreign  Secretary  of  the 
Academy  and,  with  it,  Chairman  of  the  nrc  Division  of  Foreign 
Relations. 

As  OSRD  wound  up  its  operations  in  1946,  Academy  President 
Jewett  appointed  Bronk  Chainnan  of  the  National  Reiearch  Goundl. 
That  same  year  he  was  appointed  to  the  U.S.  Commission  for  unbsoo, 
to  the  Armed  Forces-imc  Vision  Committee,  to  the  Conference 
Board  of  Associated  Research  Councils,  and  to  the  editorial  board  of 
the  Academy's  J^vcMdiiNfi.  In  June  1947  he  was  named  a  member  of 
the  scientific  advisory  committee  of  the  Brookhaven  Nadonal  Labora- 
tory, and,  a  few  months  later,  of  the  Advisory  Committee  for  biology 
and  Medicine  of  the  Atomic  Energy  Commission. 

As  if  these  demands  on  his  energy  and  capacity  for  involvement 
were  not  enough,  in  1948  he  accepted  the  presidency  of  Johns 
Hopkins  University,  succeeding  Isaiah  Bowman.  In  November  1950, 
the  year  he  became  President  of  the  Academy,  he  was  appointed  to 
the  Board  of  the  recently  established  National  Science  Foundation  and 
made  Chairman  of  its  Executive  Committee.  The  next  year  he  was 
i  elected  President  of  the  American  Association  for  the  Advancement 

I  of  Sdence.*  As  President  of  the  Academy,  Bronk.  was  neither  the 

i  emeritus  type  nor  the  virtually  full-time  President  that  Joel  Hilde- 

I  brand  had  proposed  at  the  meeting  with  the  Committee  on  Nomina* 

i  tions.*  However,  it  is  doubtfid  that  any  previous  President  of  the 

I  Academy  assumed  a  similar  load  of  administradve  acdvity. 

I  The  Academy  and  the  Research  Council  under  Bronk  responded 

I  to  world  events  and  their  impact  on  science  in  a  way  that  could 

have  been  only  dimly  anticipated  by  the  founders  of  the  Academy  in 

g  *Hid.  Bronk  was  appointed  to  the  Defense  Sdeiwe  Board  in  the  DqMUtment  6[ 

I  Defense  in  1956  and  to  the  National  Aeronautics  and  Space  Council  in  1958. 

*  For  Hildcbrand's  proposal,  see  Chapter  15,  p.  515.  The  Academy  continued  to 
reimburse  Johns  Hopkins  University  for  a  portion  of  Bronk's  salary,  an  arrangement 
begun  what  he  awumed  the  dnimnnihip  of  the  National  Research  Council  in  1946. 
After  Bronk  left  Johns  Hopkins  in  1955  to  assume  the  presidency  of  the  Rockefeller 

t  Institute,  these  payments  apparently  were  made  to  the  Institute  for  an  additional  two 

years  (nas  Archives:  nas:  Officers:  President:  Bronk  D  W:  Compensation:  1950-1962: 
ig6t;  iWL,  o«g:  Cliainnan  imc:  Bronk  D  W:  Appointment:  1946). 
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the  previous  century.  It  was  said  of  the  confidence  and  the  viskxi 
he  inspired  that  these  qualities  were  those  of  "an  abiding  believer 
in  the  Baconian  concept  of  the  scientist  as  an  'Ambassador  of  Li^hi'." 
The  imagination  of  enlfrprise,  of  innovation,  that  he  brougtit  to  the 
offue  of  President  gave  new  dimensions  to  the  activities  of  the 
Academy.* 


New  Relationships  between  the  Academy 
and  the  Research  Council 

The  long-standing  question  of  the  relations  between  the  Academy 
and  the  National  Research  Council  became  Bronk*s  first  order  of 
business  in  the  months  after  his  election.  Reluctant  to  reduce  his 
involvement  in  the  Research  Council  he  had  guided  so  successfully 

since  1946,  Bronk.  shortly  before  assuming  the  presidency,  urged  the 
Academy  Council  to  give  thought  to  a  more  intimate  relationship 
between  the  two  bodies.  At  the  meeting  of  the  Council  on  June  2 1 . 
1950,  he  "expressed  his  continued  interest  in  the  National  Research 
Council"  and  his  opinion  that  "it  would  be  unfortunate  to  make  a 
change  in  .  .  .  [the  Research  Council  chairmanship  at  a]  time  when  the 
National  Science  Foundation"  was  being  established.  Reminding  the 
Council  of  past  conflicts  between  Presidents  of  the  Academv  and 
Chairmen  of  the  Research  Council,  he  suggested  combining  both 
offlces  in  the  presidency.* 

Bronk  pointed  to  the  great  surge  of  Research  Councfl  activities  and 
prestige  and  warned  the*  Council  of  the  **danger ...  of  the  Academy 
becoming  a  distinguished  but  little  known  organiiation  which  oper- 
ates the  Research  Coundl.**  To  counter  this  tendency  he  proposed  *^ 
more  effective  union,**  with  a  closer  integration  of  the  Academy 
sections  with  the  divisions  of  the  Research  Coundl  and  the  combina- 
tiim  of  the  Council  the  Academy  and  the  Executive  Board  of  the 
Research  Council  into  a  single  unit.  (President  Richards  noted  that 
the  members  of  the  Executive  Committee  of  the  Academy  Council 
had  been  ex  officio  members  of  the  Executive  Board  since  1925,  but 
that  their  attendance  at  Board  meetings  had  lapsed.)  Following  con- 

*  Quotation  from  StUurday  Rnnew  40:44  (February  s,  1957).  Sec  also.  'Resolution  by  the 
Council  of  the  National  Academy  of  Sdencet,  Detlcv  W.  Bronk,  1897- 1973. "  attadied 
ID  *'Minulet  of  the  Coundl,'*  April  15, 1976. 

•  "Minutes  of  the  Coundl."  June  a  1.  1950.  For  Bronk's  response  to  the  Weed  Repofft 
(Chapter  14,  pp.  469-470).  see  "Minutes  of  the  Academy,"  April  17.  1948,  pp.  19,  si 

(NAS  Archives:  org:  nas:  Meetings:  Annual). 
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sidciablc  disc  ussion,  and  with  some  reluctance,  the  Council  accepted 
the  principle  of  a  closer  relationship,  but  declined  to  approve  specific 
measures  without  further  consideratioii.* 

The  vigor  of  the  Reseatch  Goundl  under  Bronk,  his  acthrity  in  the 
Aiademy,  and  the  events  surrounding  his  election  to  the  presidency 
had  given  him,  in  effect,  a  mandate  no  previous  Pre^dent  had 
possessed.'  Over  the  next  several  years,  virith  Council  approval  but 
without  recourse  to  a  committee  study  or  a  change  in  the  Research 
CounciPs  Articles  of  Organization  and  Bylaws,  he  moved  to  effect  his 
projx)sals.' 

To  allay  the  "confusion  in  the  public  mind"  regarding  the  two 
bodies.  Bronk  adopted  the  terms  "Academy-Research  Council"  and 
"nas-nrc"  as  designations  for  the  Research  Council  and  its  commit- 
tees. And,  the  Research  Council's  letterhead,  which  staled  only  that 
the  (-ouncil  had  been  organized  by  the  Academy  in  1916,  was  revised 
to  indicate  that  the  Academy  continued  to  be  the  primary  organiza- 
tion." More  substantively,  in  September  1950,  for  the  first  time  since 
1919,  the  full  Academy  Council  met  with  the  Executive  Board  for  the 
con^eration  of  Research  Council  business.  Meeting  together  for  one 
day  every  six  weeks,  this  combination  of  the  Executive  Board,  com- 
prising the  chairmen  of  the  Research  Council's  divisions,  and  the 
Academy  Council  came  to  be  known  as  the  Governing  Board  of  the 
National  Research  Council.'* 

*  "Minutes  of  the  Council,"  June  21.  1950;  E.  B.  Wilvon  to  Seiu,  June  13.  18.  and  JO, 
19S4  (MAS  Ardih«s:  <mc:  Historical  Data). 

The  feasibility,  and  advantage,  of  making  the  President  of  the  Academy  alio 
Chairman  of  thr  Research  Council  had  been  widely  discussed  following  the  misadven- 
ture of  the  Science  Advisory  Board,  and  the  dual  office  was  occupied  from  July  1935  to 
June  1936  by  Preadent  Lillie.  See  cocTcq»ndenoe  in  nas  Archivei:  E.  B.  Wibon 
fvfem  W.  W.  CampbeB.  David  White,  F.  E.  Wri^t.  1991- igss:  "as  Archives:  oac: 
has:  Com  on  Nominations:  1934-1935- 

For  a  retrosjxTtivc  l<x)k  at  Bronk's  reasons  for  en(  our;iging  a  closer  relationship,  see 
"Minutes  of  ilic  National  Academy  ol  Lnguiccnng  Meetinjj, "  June  17,  1968,  Appendix 
III. 

'  On  Bronk's  election,  see  Chapter  15,  pp.  515-516. 

•"Minutes  of  the  Council."  Jainiarv  6.  1951.  and  June  24,  1951. 

'Bronk's  notes  for  his  report  at  the  autumn  meeting  of  the  Academy  in  1950  (nas 

Archives:  org:  nas:  Meetings:  Autumn);  E.  B.  Wilson  to  Bronk,  June  28.  1950  (nas 

Afduves:  oac:  nas:  General);  ''Mmutes  of  the  Council,"  June  6, 1951. 

**  HAS,  i4nnua/  Report  for  1950-51,  pp.  x,  xii,  11. 

The  ( ustomarv  "Minutes  of  the  Joint  Meeting  of  the  Council  of  the  Academy  and  the 
Lxecuuve  Board  ot  the  Research  Council"  after  the  meeting  of  June  24,  1951.  became 
the  "Minutes  of  the  Governing  Board.**  The  afEurs  of  ifae  Academy  iiadf  continued  10 
be  handled  bjr  the  Council  of  the  Academy  ahme. 
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In  January  1951 ,  the  flnt  iMiie  of  the  Academ^F-Aeaeaicli  Council 
Niws  Report  appeared,  a  bimonthly  publication  intended  to  inform  the 
Academy  membership  and  almost  three  thousand  other  sdentif 
across  the  nation  of  Academy-Research  GouncU  activities,  new  proj- 
ects, and  sponsored  events  such  as  symposia  and  conferences.  "It  wfll 
be  the  purpose  of  News  Report,**  said  Bronk,  **to  inform  all  those 
associated  with  the  Academy  and  Council  of  <Mir  actions  and  our 
undertakings.**" 

During  the  period  of  transition,  Douglas  Whilaker,  Stanford  Dean 
of  Graduate  Studies,  was  apjxjinted  Bronk's  successor  as  Chairman  of 
the  Research  Council  for  a  one-year  term  only,  as  he  had  requested; 
his  successor,  William  W.  Rubey  of  the  U.S.  Geological  Surv  ey,  serv  ed 
as  Chairman  from  1951  to  1954.'*  With  the  resignation  ot  Rulx-y, 
Bronk  assumed  the  duties  of  Chairman.  Five  years  later,  in  1959.  the 
Council  of  the  Academy  formalized  President  Bronk's  assumption  of 
the  chairmanship,  expressing  its  satisfaction  "with  the  present  effec- 
tive and  hamKMiious  synthesis  of  aU  phases  of  the  Academy  and 
Research  Council's  activities."  After  Bronk  left  the  presidency  in 
1962,  the  Council  of  the  Academy  voted  that  thereafter  '*the  Prea> 
dent  of  the  National  Academy  of  Sciences  shaU  serve  as  Chairman  of 
the  National  Research  CoundL**" 

Following  World  War  I,  the  Academy  and  Research  Coundl  had 
established  a  relationship  affected  to  some  extent  by  fears  within  the 
Research  Council  of  the  Academy's  conservatism  and  concern  within 
the  Academy  over  the  Research  Council's  insistence  on  the  necesaity 

"  NAS-NRc,  Nru>s  Report  I A  (January-February  1951);  nas.  Annual  Report  for  19^0-51 . 
pp.  xiii,  1 1.  That  Dr.  Bronk  had  tur  simc  time  considered  suth  a  journal  is  evident  in 
HM^Awmid  Report  for  1947-48,  p.  lo;  "Itfiniiiet  of  the  Academy  "  November  17. 1947. 
pp.  46-48,  AprU  17,  1948.  pp.  18-so  (nas  Archives:  org:  nas:  Meetings). 

In  1951.  also,  the  Research  CounciVi  Bulletin  series  and  its  Rrpnni  and  Circular  Sene% 
were  replaced  by  numbered  nas-nrc  publications  ("Minutes  of  the  Joint  Meeting  ol  the 
Council  of  the  Academy  and  the  Executive  Board  of  the  Research  Council."  June  84. 
1951;  MAS,  Aimuat  Rtpgrt  far  1951  ^S2»  p.  48). 
'*  "Minutes  of  die  Cmincil."  June  •!«  1950;  Appendix  G. 
""Minutes  of  the  Council,"  June  14.  1959;  October  6-7. 

Recognition  ot  the  more  complete  integration  of  Academy  and  (Jouncil  acdvidet 
appeared  in  the  Eiwoative  Order  signed  1^  Preadcnt  Eiseidiawer  on  May  10.  1956 
(reprinted  here  in  Appendix  F),  amending  the  1918  Executive  Order,  which  asked  the 
Arademy  to  perpetuate  the  nrc.  The  new  Order,  sought  by  Eisenhower's  staff  to 
relieve  him  of  the  necessity  of  personally  designating  governmental  members  of  the 
Council,  in  its  flnal  form  included  the  suggestion  oi  the  Governing  Board  that  the 
phraie  "worii  aocomplished  by  the  CoundT  be  dianged  to  "work  aoxmplisbed  by  the 
National  Academy  of  Sdenoet  through  the  CoundT  (nas  ArcUvei:  izic:  ■o'^  k 
Directives:  10  106A8:  Reviikin  of  bo  2869  re  Hma  iflSft'iftsfi)* 
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Douglas  Whitaker.  Chairman 
of  the  National  Research  Coun 
cil,  1950-1951  (Photograph 
courtesy  the  Rockefeller  Uni> 
versiiy). 


William  Walden  Rubcy.  Chair- 
man of  the  National  Research 
Council.  1951-1954  (From  the 
archives  of  the  Academy). 
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of  close  bonds  with  industry  and  government.'*  For  all  the  parent— 
offspring  friction  during  those  years,  however,  the  rdadonship— 
chough  distant— had  been  a  fruitful  one  Indiipensable  to  both,  enlarg- 
ing the  horizons  and  capabilities  of  the  Academy  and  ensuring  the 
performance  of  Research  Council  operations  with  enhanced  prestige. 
The  new  world  that  emerged  from  World  War  II  found  the  Acadenay 
and  Research  Council  alike  challenged  by  exciting  opportunities  and 
sobered  by  the  difficulties  that  lay  ahead.  Caryl  P.  Haskins,  President 
of  the  Carnegie  Institution  of  Washington,  later  heralded  the  result- 
ing relationship  as  "one  of  the  most  significant  'structural*  moves  in 
the  history  of  the  Academy": 

It  would  teem  that  when  Lincoln  initiated  the  Academy  and  chaiged  it  with 
the  mission  of  a  scientific  adrismy  body  lo  government*  the  tsdviaoty] 

function  was  very  much  in  mind.  Between  that  time  and  the  years  of  the  first 
World  War.  however,  it  is  evident  that  the  [Academy's  honorific  functionl 
teiuiefl  to  predominate.  ...  It  was  only  when  an  era  of  major  conflict 
supervened  again  in  the  time  of  the  first  World  War  that  the  earlier  tunctjun 
of  the  Academy  was  reasserted  and  the  creation  of  the  National  Research 
Coundl . . .  took  piace.  But  if  I  understand  the  spirit  of  the  post  WcHrld-War  I 
years  con«cdy — indeed,  perhaps,  of  the  years  right  down  to  the  beginning  of 
World  War  II. — science-as  culture  and  science-as  implementer-of-national- 
affairs  continued  to  be  regarded  as  two  distinct  and  separate  things*  to  be 
handled  .  .  .  by  two  quite  dif  ferent  fxKfics. 

These  notions,  of  course,  were  largely  dispelled  by  World  War  II  even 
before  the  Korean  war  completed  the  disillusionment  By  that  time,  1  think, 
most  of  the  country  recognized  that  the  two  aspectt  <^  science  repreaem  in 
effect  the  extreme  of  a  continuous  spectrum,  and  that  all  parts  of  the 
spectrum  are  mutually  interacting  and  dependent." 

Guided  by  Bronk's  sure  hand,  the  new  association  was  effected 
without  incident. 

The  restructuring  of  the  Academy  contributed  nothing,  however, 
to  settling  the  problem  of  space  in  the  Academy  building,  which  had 
become  increasingly  lunited  under  the  impact  of  the  postwar  years 

'*  W.  A.  Noyes  to  (;ano  Dunn,  Ueceinbcr  9.  1924.  and  Joseph  S.  Ames  lu  Dunn, 
February  i«,  1915  (nas  ArchhrcK  o«g:  nas:  Com  on  Rdationiliip  Between  mas  It  mtc: 

Selected  Corropmidence);  Lawrence  J.  Henderson,  "Universities  and  Learned 
Societies."  Scimrr  59:477-478  (Nfav  30.  19V.1).  See  also  R  ('  I(>f>ev.  Thr  Ammntn 
Ideology  oj  National  Sctence,  1919-1930  (Pittsburgh:  Univcrsiiy  ol  Pittsburgh  Press, 
»970.  PP-  167-185. 

■*  Caryl  P.  Haskins  to  Bronk,  February  5, 196a  (has  Archives:  nas:  Preaidenqr:  Natuie 
of  Office:  Comideralian  by  Memben). 
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I  and  the  growing  membenhip.**  The  Academy  was  dien  leasing  oflke 

i  space  in  nine  buildiiigs  in  Washington  and  seeking  more.  The  recur- 

1  ring  question  of  whether  to  enlarge  the  Academy  building  by  modify- 

I  ing  the  basic  design  or  to  add  wings  to  the  structure  as  originally 

\  contemplated  was  not  resolved  until  1959,  when  the  Equitable  Life 

t  Assurance  Society  made  a  gift  of  funds  to  the  Academy  for  the  west 

I  wing,  the  new  space  to  be  devoted  primarily  to  the  life  sciences, 

i  Construction  of  that  wing,  begun  in  October  1960,  was  completed  two 

I  years  later.*' 
I 

Broadened  Range  rfNAS^RC  AcHviUes 

'  The  "uneasy  peace"  in  the  world  that  had  troubled  Dr.  Richards 

ended  abruptly  in  June  1950,  just  a  month  before  Dr.  Bronk  formally 
took  office,  when  North  Korean  troops  crossed  the  line  imposed  by 
the  United  Nations  along  the  Thuty-Eighth  Parallel  of  that  divided 
country.  At  once  United  Nations  forces  under  Gen.  Douglas  A. 
MacAtthur's  command  were  airlifted  from  Japan.  In  November  of 
that  same  year,  when  180/wo  Chinese  Ck>mmunist  ''volunteers'* 
crossed  the  Manchurian  border  with  Korea  along  the  Yalu  River,  the 
United  States  returned  to  a  nvar  footing.  The  war  did  not  end  until 
July  1 953,  when  an  armistice  was  signed  after  more  than  two  years  of 
negotiations. 

On  April  15,  1951 ,  ten  months  after  the  invasion  of  South  Korea, 

'  '*  1  he  limiution  on  membenhip,  sei  at  250  in  1915»  was  raised  to  350  in  1937  and  to 

450  in  194s.  For  the  removal  of  any  Kmicatioii  on  total  membenh^,  and  later,  m 
increaie  ffwn  $0  to  35  in  the  number  of  members  elected  eadi  year,  aee  nas,  AnmuU 

I  Report  fnr  1949-50,  p.  13;  1938-39.  pp  i  j  -i  5. 

I  hf  three-year  work  of  the  Oinimiiit  i-  on  Revision  of  the  Constitution  that  c  uhni- 
nated  in  removal  of  the  limitation  moved  L.  ti.  Wilson  to  reprint  in  the  sas,  Proceedtngi 
ltf:277-292  (April  1 950).  the  "Minutei**  of  the  organization  meeting  of  die  Academy  in 
1863  and  the  Academy's  Constitution  a lul  R\  laws  as  first  adopted. 

'  "  On  the  problem  of  space,  sec  nas.  AnmuU  R^ort  for  1946-47,  p.  5, 1947-48,  pp. 

87>s8;  1948^9,  pp.  6,  19-80  et  stq. 

For  die  subicqiMnt  oonitruction,  see  mas,  Anmuat  Report  for  1958-59,  pp.  1,  83: 
i9€0~6i,  p.  s8:  brochure.  The  A€aiemif  BmUhig:  A  History  atid  Deseriplhe  GMe  (WwOi' 
inglon:  nab-nrc.  197  i  ). 

When  the  adminisirativc  staff  r<ise  above  330  in  i9r,(i.  the  .Atadeiny  authorized 
establishment  t)i  the  na.v-nrc  kmploycc  Insturancc  Bcnciit  Plan,  adding  group  insur- 
ance, group  hospitaliiation,  and  surgical  benelttt  to  the  retirement  and  disability 
insurance  in  force  since  1944  (NAS,  i^nmul  Rtport  for  1949-50,  p.  8;  "Minutes  of  the 
Academy,"  April  a5,  1950). 
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President  Truman  established  an  Office  of  Defense  Mobilization 
under  Charles  E.  Wilson,  President  of  General  Elec  tric,  as  a  polio 
planning  and  coordinating  agency  for  the  mobilization  of  the  nation 
in  ciirreiit  and  future  defense  acttvilies.  At  the  same  tinie,  he  created 
in  that  Office  a  Science  Advisory  Coounittee  (sac)  under  Oliver  E. 
Buckley,  physidst.  Academy  member,  and  President  of  the  Bel 
Telephone  Laboratories,  in  order  to  secure  hi^-level  policy  advisers 
who  would  be  available  to  Wilson  and  ItniKlf  for  planning  new 
research  and  development  programs  in  the  armed  services  and  in 
other  federal  agencies.** 

As  had  NDRC  and  osrd  a  decade  before,  the  Science  Advisory 
Committee  stated  in  its  preliminary  agenda  its  intention  of  "making 
more  effective  use  of  the  National  Academy  and  Research  Council"  in 
the  defense  effort."  Although  it  was  inactive  during  the  short  re- 
mainder of  Truman's  Administration,  under  President  Eisenhower 
"the  committee  grew  rapidly  in  status  and  function  .  .  .  [and]  evolved 
into  the  first  scientific  body  to  be  located  within  the  Executive  Office 
with  a  charge  that  went  beyond  ad  hoc  purposes.**** 

**Hclping  [at  that  time]  to  prevent  the  scientific  isolation  from  which 
the  armed  forces  suffered  following  the  First  Wofid  War,"  said 
Bronk,  were  the  thirty-eight  contracts  then  under  Academy-Research 
Council  administration  for  ten  federal  agendes,  many  of  them  trans- 
ferred from  08U>,  including  the  Committee  on  Undersea  Warfare,  an 
advisory  board  on  quartermaster  research,  the  medical  advisory 
committees  to  the  Surgeons  General  and  the  Veterans  Administra- 

SAS,  Annual  Report  fm  1950-51,  p.  21:  Tniman  to  But  klcv.  April  19,  1951  {s\s 
Archives:  exec:  oom:  sac);  Bronk,  "Science  Advice  in  the  White  House,"  Saemu 
/«6: 116-121  (October  11.  1974). 

The  ten-member  Science  Adviiory  Committee  comprised  Dedev  Bronk,  repreaem- 
ingthe  Natiotial  Academy;  William  Webster,  representing  the  Department  of  Defense's 
Research  and  Development  Board;  Alan  Waterman.  Director  of  the  National  Science 
Foundation;  Hugh  L.  Dryden  of  naca,  represcnung  the  Interdepartmental  Committee 
on  Scientific  Research  and  Devdopment;  and  memfaeiMt-hrge  James  B.  Conant;  Lee 
A.  DuBridge;  James  R.  Kiliian;  J.  Robert  Oppenheimer;  Charles  A.  Thomas,  President 
of  Monsanto  Chemical  Company;  and  Robert  F.  Locb,  Bard  ProfesMr,  CoOege  of 
Physicians  and  Surgeons,  Columbia  University. 

Succeeding  chairmen  of  sac  were  Lee  A.  DuBridge,  President  of  the  Odifonai 
Institute  ofTedinology  (igsa-iggft)  and  Nobd  bureate  1. 1,  takk  (1990-1957). 
'*  SAC.  "Agenda  of  3-25-5 1 .  revised  4-4-51":  Buckley  memorandiun,  "An  Appraisal  of 
Some  Indicated  Needs  of  Defense  Research,"  December  3, 1951  (nas  Archives:  omc: 
com:  sac). 

For  the  upgradfaig  of  sac.  see  pp.  552  -553 
■*  Committee  on  Science  and  Technology,  Science  and  Techmitgf  im  PrminM 
PtHtymaUmgi  A  FroposeU  (Washington:  National  Academy  of  Sdencct,  1974).  is* 
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tion,  an  Armed  Forces-NRC  vision  committee,  an  advisory  committee 
to  the  Coast  Guard,  and  a  number  of  the  advisory  committees  to  the 
'  Office  of  Naval  Research.*' 

'  The  activity  under  those  contracts  "in  [the  initial]  period  of  accen- 

•  tuated  national  danger"  at  once  expanded  and  accelerated  as  the 

!  Korean  War  presented  "the  [still]  greater  danger  of  a  worldwide  war 

>  at  an  unoenain  future  daie.*^  The  score  or  more  committees  and 
I  advisory  boards  assisting  federal  agencies  were  rapidly  augmented  by 
i  others  requested  by  the  Office  of  Defense  Mobilization,  the  Depart- 
ment of  Defense  and  the  Research  and  Development  Board,  and  the 
r  Navy  Department  The  value  of  government  contracts  rose  by  almost 
I  a  third  that  year,  to  $9,988,000,  as  the  Academy-Research  Council 
i         administnittve  staff  approach  five  hundred." 

How  perilous  those  years  of  Cold  War  and  imminent  conflict 
I  seemed  was  made  evident  in  the  Committee  on  Disaster  Studies 

requested  in  May  1 95 1  by  the  medical  services  of  the  Department  of 
I  Defense  and  the  Federal  Civil  Defense  Administration,  recently 

created  in  the  President's  Office  for  Emergency  Management.  In 
spite  of  two  world  wars,  the  United  States  had  never  experienced  a 
,  sudden  and  catastrophic  attack,  by  enemy  action,  and  very  little  was 

I  known  about  how  the  populace  would  react  under  such  circum- 

r  Stances.  The  Research  Goundl  was  asked  to  coordinate  a  broad,  nation- 
wide study  to  provide  a  basis  for  sound  planning  in  the  event  of  a  major 
I  catastrophe.  Galling  on  medical  experts,  engineers,  and  chemists,  and 
I  with  the  counsel  of  representatives  of  the  Federal  Civil  Defense 
Administration,  the  armed  services,  and  the  Department  of  Defense, 
I  the  NRC  set  up  the  Committee  on  Disaster  Studies  in  the  Division  of 

i  Anthropology  and  Psychology,  its  Chairman  Carlyle  F.  Jacobsen, 

psychologist  and  medical  educator  at  the  State  University  of  New 
York." 

'  Over  the  next  two  years  the  committee  prepared  a  systematic 

I  bibliography  on  human  behavior  in  disaster  situations  and  a  roster  of 

NAS.  Annual  Report  for  1948-49,  pp.  3.  35,  43-44: 1949-SO,  pp.  47,  65-66.  gi-^ 
"Greatly  exparuletl  and  accelerated  because  of  the  national  crms,"  approximately 
,  three-quarters  oi  Research  Council  activities  were  at  that  time  advisory  services  to  the 

gowrmagm  CMinute*  of  the  Academy,"  April  23,  1951,  and  April  29.  195a). 

HAS,  Atmu^  R^ort  for  1950-5!.  ix.  12:  nas  Archives:  oac:  Acdvitiet:  Summary  of 
Activities  Supported  Wholly  or  in  P.irt  by  ix)D  or  AlC:  December  1954. 
'  ^  HS&fAnnwd  Report  for  1951-52,  pp.  6.  41,  57. 

For  Bronk's  reflections  on  the  sense  of  peril  at  home  and  abroad  in  those  troubled 
yean,  wotAwmti  R^art  far  I993'54,  pp.  i-a. 
w^Ammal  Ripmfur  1951-52,  pp.  6, 89. 
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disaster  personnel,  dispatt  bed  disaster  study  teams  to  areas  in  Europe 
recently  devastated  by  tidal  fl(K>ds.  and  made  studies  in  tbe  United 
Slates  of  disaster  areas  wliere  floods,  hurricanes,  torna(ii>es.  and 
explosions  had  occ  ui  red.  Reseaich  planning  for  studies  in  evacuation 
operations  and  control  oi  refugee  movement  had  begun  when  the 
support  of  the  Department  of  Defense  and  the  Federal  Civil  Defense 
Administration  was  curtailed.  With  aid  from  the  Ford  Foundaiioo 
and  the  National  Institute  of  Mental  Health,  the  committee  operatied 
until  1957.  at  which  time  it  recommended  its  dissolution.  The  staff  of 
the  committee,  under  the  name  Disaster  Research  Group,  continued 
to  provide  the  government  with  consultative  services  and  the  results 
of  subsequent  research  projects  until  early  in  the  1960s,  when  it  was 
absorbed  in  a  new  Advisory  Committee  on  Behavioral  Research.** 

In  May  1950  a  Food  Protection  Committee  was  appointed  as  an 
element  of  the  Research  Council's  Food  and  Nutrition  Board,  which 
had  been  organized  in  1940  at  the  request  of  the  Advisory  Commis- 
sion to  the  Council  of  National  Defense.  The  Board,  charged  with 
aiding  the  government  in  its  efforts  to  improve  the  nutritional  status 
of  the  general  population,  comprised  thirteen  bifKhemists.  nine 
physicians,  three  home  economists,  two  agricultural  economists,  a 
physiologist,  a  food  industry  executive,  and  a  food  technologist.  Its 
first  report,  issued  in  July  1948,  was  a  study  of  the  nutritional 
deficiencies  and  needs  of  industrial  workers  in  wartime.** 

In  1943,  the  Fixid  and  Nutrition  Board  had  issued  the  first  of  a 
continuing  series  of  reports,  Recammtndtd  Diektry  ABauames,  and  also 
a  disclosure,  **Inadequate  Dieu  and  Nutritional  Deficiencies  in  the 
United  States.**  In  1944  it  produced  the  study  "Enrichment  of  Flour 
and  Bread:  A  History  of  the  Movement,"  and  in  1948,  "TaUes  of 
Food  Composition"— all  widely  acclaimed  and  much  reprinted. 

Beginning  in  1951.  the  Food  Protection  Committee  produced  na- 
tionally publicized  repoiis  on  a  wide  range  of  related  concerns, 
including  the  use  of  agricultural  pesticides,  the  safety  of  chemical 


"nas.  Annual  Report  for  /952-5?,  p.  48:  1953-54,  pp  4.  46;  I960^t,  p.  ^  MM 
Archives:  aScp:  Disaster  Research  Group:  General:  1957-60. 

For  the  Rnearch  Council's  cognate  Advisory  Committee  on  QvU  Defense,  requested 
by  the  Federal  Civil  Defense  Administraiion,  see  nas.  AmmU  Report  fm  1993-34,  p.  4: 
l957-58t  p.  65  «f  x«f.;  nas  Archives:  gov  Bd:  Com  on  Qvil  Defense:  Advisory:  1954 
rt  seq. 

"  NAS,  Annuai  Report  for  1940-41,  pp.  73-74  el  seq.;  E.  C.  Andrus  ft  tU.  (eds.).  Adi>an(n 
m  Mmnj  MMi*  [om  SaSNCE  IN  WORLD  WAR  11}  (little.  Bimm  k  Co..  1948). 
vol  II.  pp.  47^^;  MAS,  Atmmd  Rtperifor  1990-51,  p.  76. 
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additives  in  food,  microbiologic  contaminadon  of  food,  and  die 
hazards  of  certain  food  packaging."* 

Two  odier  important  acdvities  launched  in  the  Research  GouncU  in 
1951-195*  were  the  Building  Research  Institute  in  the  Division  of 
Engineering  and  the  Agricidtural  Research  Institute  in  the  Division  of 
Biology  and  Agriculture.  Unlike  the  usual  fact-finding  committees 
or  boards  acting  for  the  Academy,  these  Institutes  were  deanng- 
houscs.  open  to  manufacturers,  contractors,  and  associations,  as  well 
as  Co  educators  and  government  officials.  With  thirty-five  organiza- 
tions joining  during  the  first  year,  the  Building  Research  Institute 
came  to  have  a  broad  and  influential  impact  on  building  and  housing. 
It  also  provided  financial  support  for  the  division's  Building  Research 
Advisory  Board  under  Purdue  University  President  Frederick  L. 
Hovde." 

Similarly,  the  Agrit  ultural  Research  Institute,  established  in  1952  in 
ass(x:iaiion  with  the  Academy's  eight-year-old  Agricultural  Board  and 
open  to  industries,  trade  associations,  and  nonprofit  institutions  con- 
cerned with  agricultural  produce,  products,  and  implements,  got  off 
to  a  fine  start  It  went  independent  briefly  in  the  1960s  and  then 
returned  to  the  Research  Council  division  to  continue  its  highly 
successful  activities.** 

New  impetus  was  given  to  the  Conference  Board  of  Associated 
Research  Councils,  originally  set  up  in  January  1944  to  continue  the 
New  Deal  alliance  of  social  and  physical  scientists  following  the 
dissolution  of  the  National  Resources  Planning  Board  (nrpb).**  It 
comprised  the  National  Research  Council,  the  American  Council  of 
I^earned  Societies,  the  S(k  ial  Science  Research  Council,  and,  in  1946, 
the  American  Council  on  Kducation. 

The  principal  long-range  project  ot  the  Conference  Board  became 
its  Committee  on  International  Exchange  of  Persons,  organized  after 
passage  of  the  Fulbright  Act  of  1946  and  augmented  by  the  Smith- 
Mundl  Act  of  1948  and  subsequent  federal  education  legislation 

^  Tkr  Food  and  \utntim  Board  1940-1963:  Twentf-Five  Yean  in  Retrospect  (Washington: 
NA»-NKC.  n.d.),  passim. 

*  MAS,  Aimml  Report  Jor  1990-31 .  p.  53;  I95l~52,  p.  7. 6t  «<  Mf.;  "Building  Rocarch 
Advisory  Board  SOver  Amiivenary.'*  BmUmg  Rmenk  II  {Jvitf-4)eoeaheT  1974), 

passim. 

"  N*s.  Annual  Report  for  1950-^1,  p.  75;  1951-52.  pp.  82-83  ^  Historical  note 

on  that  Board  and  Institute,  sec  1961-62,  pp.  55-57.  In  1973  the  Institute  became  an 
independent  GOTponition« 

*For  die  ton,  tee  Chapier  it,  pp.  s6>-S^*  auid  has  Aiduves:  ixbc:  hwb:  Sdence 
Com:  GcnenI:  1943. 
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enacted  in  order  to  promote  international  cooperation  in  educatioo 
and  scholarship.  At  the  request  of  the  State  Department,  administra- 
tion of  these  programs  vns  assumed  by  the  committee  in  1948.*' 
A  second  important  undertaking  of  the  Conference  Board  was  its 

Commission  on  Human  Resources  and  Advanced  Training,  estab- 
lished to  study  the  processes  by  which  the  nation  educates  and  utilizes 
its  higher  levels  of  talent.  The  impetus  for  the  Commission  came  from 
experience  during  World  War  II  with  the  National  Roster  nf  Scien- 
tific and  Specialized  Personnel.  First  prepared  by  the  nrpb  in  June 
ic^^o.  the  roster  listed  almost  half  a  million  indiv  iduals  in  professional 
and  scientific  fields  and  had  greatly  facilitated  the  recruitment  of 
specialists  for  war  research.  The  members  of  the  Conference  Board 
were  impressed  by  the  important  role  played  by  this  select  group  of 
highly  trained  individuals  in  the  national  defense  effort  and,  at  the 
same  time,  by  the  lack  of  systematic  knowledge  of  the  supply  and 
demand  processes  that  affected  them.  The  Commission,  under 
Chairman  Charles  Odegaard,  Dean  of  the  College  of  Literature, 
Sdenoe  and  the  Arts  in  the  University  of  Michigan,  and  Staff  Director 
Dael  Wolfle,  then  Secretary  of  the  American  Pftychological  Aasocta- 
don,  completed  its  task  with  the  publication  of  Wolfle's  landmark 
report  in  1954.  America's  Resources     Spedalized  TalentV  A  cognate 
commission  appointed  a  decade  later  continued  the  Aoard's  study  of 
human  resources  and  higher  education.** 

Similarly  concerned  with  scientific  manpower  were  the  fellowship 
programs  under  nas-nrc  guidance.  Although  the  Academv  had 
relinquished  its  role  in  the  troubled  aec  fellowship  program  in  the 
early  1950s."  the  Office  of  Scientific  Personnel  continued  to  be 
responsible  for  other  fellowship  programs.  In  1951  the  National 

"  NAS  Archives:  ex  Bd:  cbarc:  Proposed:  1943;  nas. /fnniW  Report  for  1947-48.  p  7. 
45  . . .  1937-58,  p.  74.  For  the  Fulbright  Program,  sec  nas  Archives:  ex  Bd;  cbarc: 
Com  on  Intemadonal  Exchange  of  Penont:  Info  Sheet:  August  1950;  NAa-mK:,  Ntm 
Jli|P«*J:  19-20  (March-April  1953);  ^:6-77(Scpit  inI><  r  Oc  tober  1954);  Francis  A. 
Younj^,  "The  Conference  Board  of  Aswx-iated  Research  Councils  in  the  I'nited 
States:  A  Brief  Historical  Account  with  Special  Reference  (o  National  and  Iniernatioaal 
ProUenM,"  Sadd  Satne*  hfamaHmt  ¥:]  11-127  (June  1965). 

"Minutes  of  the  Coundl  of  the  Academy  and  the  Executive  Board  of  the  Reieawh 
Council."  January  7.  1951,  p-  7:  n'as.  Annual  Report  for  1952-53,  pp.  41-42.  See  also 
M.  H,  rrvtten."The  M.inpK)wer  Shori^ige,"  nas-nrc.  .Vr7e5 /I<]^ofli:S3-55  (July-Augutt 
1951);  Voung,  "The  Conference  Board  .  .  ."  (cited  above). 

"*  NAS  Archives:  cto:  csamc:  Comm  on  Human  Resources  Ic  Advanced  ffdncarion: 

»963- 

**  See  Chapter  15,  note  1 1. 
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Science  Foundation  requested  the  Academy  to  screen  applicants  and 
recommend  recipients  for  the  585  nsf  predoctoral  and  postdoctoral 
grants  available  for  the  first  time  that  year.** 

The  administntkm  of  that  fdlcywship  program,  and  of  other  fed- 
eral scientific  research,  was  again  endangered  over  the  question  of 
loyalty,  when  the  Academy  learned  in  the  spring  of  1954  that  the  U^. 
Public  Health  Service  was  requiring  security  clearance  even  for  per- 
sons engaged  in  unclassified  research— something  that  neither  the 
NSF  nor  the  OfUce  of  Naval  Research  required. 

Recognizing  that  federal  support  of  scientific  research  had  become 
"a  substantial  part  of  the  research  activities  of  the  Nation,"  the  White 
House  in  January  »955  requested  an  Academy  committee  "to  advise 
the  Government  in  the  formulation  of  policy"  on  the  issue.  The 
Committee  on  Loyally  in  Relation  to  Ciovernmeni  Support  of  Unclas- 
sified Research,  under  Julius  A.  Stiatton,  President  of  mit,  declared 
that  "an  allegation  of  disloyalty  should  not  by  itself  be  used  as  grounds 
for  adverse  administrative  action  on  a  grant  or  contract  for  unclassified 
research  by  scientifically  competent  investigators."  It  found 

no  reason  for  singling  out  research  for  the  application  of  loyalty  requirements 
whidi  set  it  a|Mat  from  the  multitude  of  other  undassified  activities  engaged 
in  by  the  Government  through  contracts  and  grants.** 

The  acceptance  of  the  Academy  report  as  a  statement  of  policy  for 
federal  research  marked  the  end  of  more  than  a  decade  of  strained 
relations  between  science  and  government  over  the  quesdon  of  loyalty 
and  security. 


»»  NAS.  Annual  Report  for  1947-48.  pp  '^(^-40;  nas  Archives:  ftllowshIVS:  H«C  Fellow- 
ship Olfice:  1947.  SAS.  Annuai  Report  Jot  1951-52,  pp.  4-5.  43-45. 
»•  MS.  NAS,  ''Annual  Report  for  1955-56,"  pp.  813,  8a9-s39;  Shennan  Adams  to  Bronk, 
January  1 1 .  1955  (nas  Ardiivei:  oao:  mas:  Com  on  Loyahy  in  Relation  to  Government 
Support  of  Undassified  Research:  Report:  Marrh  1956).  Sec  also  Ralph  S.  Brown. 
L^alh  and  Security— EmplajmeiU  Tuts  m  Ike  UniUd  Stattt  (New  Haven:  Yale  University 
Press,  1958),  p.  69. 

nam  In  the  mid-1950s  the  preparation  of  the  annual  reports  for  the  ptinter  began 
10  Ian  behind,  partly  owing  to  the  retirement  of  the  suff  member  reqMNisible  for  their 

assembly.  As  a  consequence,  the  reports  for  the  fiscal  years  1955.  1956.  and  1957  are 
available  only  in  incomplete  manuscript  form  (see  nas  Archives:  pubs:  na&-nrc: 
Annual  Report).  The  Annual  Report  for  1957-58  appeared  in  both  an  abridged  form 
and  Its  normal  format  A  new  format  was  introduced  with  the  Anmul  Rtportfor 
1967-68. 
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The  Biological  Effects  of  Atomic  Radiadon 

(The  BEAR  CammitUes)  \ 

The  massive  but  uncoordinated  flow  of  radiation  data  and  informa- 
tion here  and  alm>ad»  including  Academy  studies  in  radiation  biology, 
prompted  President  Bronk,  %vith  further  encouragement  from  die  ' 
Atomk  Energy  Commission  and  support  by  the  Rockefeller  Found>> 
tion,  to  undertake  in  April  1955  a  thorough  review  of  all  availabie  j 
knowledge  of  the  effects  of  atomic  radiation  on  living  organisms." 

Ultimately,  six  bear  committees  were  appointed:  Genetics,  under 
mathematician  Warren  Weaver,  Vice-President  for  the  Natural  and  1 
Medical  Sciences,  Rockefeller  Foundation;  Pathology,  under  Shields 
Warren,  pathologist  at  the  New  England  Deaconess  Hospital,  Boston; 
Agritiilture  and  Food  Supplies,  under  A.  Geoffrey  Norman,  Di- 
rector, Botanical  Gardens,  University  of  Michigan;  Oceanography 
and  Fisheries,  headed  by  Roger  Revelle,  Director  of  the  Scripps 
Institution  of  Oceanography;  Meteorology,  chaired  by  Harry  Wexicr, 
Director  of  Meteorological  Research,  U.S.  Weather  Bureau;  and 
Disposal  and  Dispersal  of  Radioactive  Wastes,  under  Abel  Wolman, 
Professor  of  Sanitary  Engineering  at  the  Johns  Hopkins  University. 
The  committees  numbered  90  members  and  were  assisted  by  al- 
most 145  consultants  and  subcommittee  members. 

Since  Bronk  intended  from  the  beginning  to  make  public  the 
results  of  the  survey  and  therefore  did  not  want  any  partial  or 
premature  disclosure  of  the  flndings,  he  asked  that  the  work  of  the 
committees  be  conducted  with  discretion;  and,  lest  the  association 
raise  speculation,  discouraged  any  meetings  of  committee  members 
with  those  of  the  study  groups  in  Great  Britain  who  were  prepannga 
similar,  independent  report.'" 

The  combined  repot  t  of  the  bkar  committees,  written  in  nontechni- 
cal language  and  subtitled  A  Report  to  the  Public,  was  released  on  June 
12,  1956,  simultaneously  with  that  of  the  British  Medical  Council,  T/i^ 
Hazards  to  Man  of  Nuclear  and  Allied  Hadiatiom.** 

**  "Intruduttury  Remarks  by  Dr.  Brcmk  at  the  Princetctn  Meeting  of  the  Study  Group 
on  GcneCio.  November  so.  1955"  (nas  Archives:  ftCA*  Series:  oac:  nas:  Coins  dii  mak 
Gcnetici:  Meetings:  General);  nas.  Press  Release.  April  8.  191^  (has  Ardiivcs:  bias 
Series:PUB  Rel:  Press  Releases). 

"fntroHiutorv  Remarks  bv  Dr.  Bronk  .  ."pp.  i  i-i  2.  I  hr  discretion  was  inlerpretcd 
as  Hilltul  evasion  by  the  press  and  requited  ui  a  needling  news  sUiry  and  editorial  in  the 
New  York  P«st  of  October  5.  1955.  noted  by  Bronk  at  the  Princeton  meeting  (pp- 
10- 1 1). 

**  An  excellent  comparison  of  the  Academy  report  %vkh  that  of  the  British  appean  is 
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The  Academy  rejX)rt,  summarizing  the  conclusions  of  the  technical 
reports  of  the  individual  panels,  warned  that  "radiation  from  any 
source — bombs,  nuclear  reactors,  the  natural  environment  and  medi- 
cal X-rays— is  harmful  to  life."  It  found  the  genetic  mechanism  of 
man  to  be  the  most  susceptible  to  damage,  since  any  amount  of 
radiation  reaching  the  reproductive  cells  caused  mutations,  and  al- 
most aU  mutations  were  considered  harmful  to  succeeding  genera- 
tions. Although  the  report  stated  that  there  would  be  no  noticeable 
pathologic  effects  if  exposure  was  held  to  genetically  acceptable  levels, 
there  was  evidence  thait  exposure  to  moderate  levels  of  radiation  led 
to  specific  diseases  like  cancer  and  leukemia,  to  premature  aging,  and 
to  general  conditions  such  as  lowered  immunity  and  damaged  con- 
nective tissue. 

The  report  also  expressed  concern  about  the  hazards  of 
strontium-90,  one  of  the  radioactive  products  of  nuclear  weapons 
testing: 

A  unique  combination  of  qualities  makes  this  substance  especially  dangerous. 
(1)  It  is  one  of  the  more  abundant  fission  products,  (2)  its  half-life  is  long 
cnoiiirh  (25  years)  to  keep  it  active  for  many  years,  yet  short  enough 
to  m.ikc  it  a  strong  radiator,  (3)  it  is  chemically  very  similar  to  calcium 
and  so  is  taken  up  and  concentrated  by  bone  tissue  which  has  an  affmity  for 
cakaum,  (4)  it  is  known  to  cause  bone  tumors  in  experimental  animals,  (5) 
much  of  it  does  not  fall  back  to  the  ground  widiin  a  short  time  and  a  short 
distance  of  an  atomic  explosion.  Instead  it  is  carried  up  into  the  stratosfrfiere 
where  it  spreads  over  the  whole  earth  and  then  is  deposited  gradually,  over  a 
peri(Kl  of  years.  ...  It  appears,  then,  that  strontium-90  is  not  a  current  threat, 
but  if  there  were  any  substantial  increase  in  the  rale  of  contamination  of  the 
atmosphere,  it  could  become  one.** 


Benilcy  Glass.  "The  Hazards  of  Atomic  Radi  iiion  to  Man — ^Britiih  and  Ameiicail 
Reporu."  Bulletin  of  the  Atomu  Sctentuts  72:312-317  (1956). 

For  the  United  Nations'  international  survey  on  biological  radiation  in  1958,  see 
Rtpm  «fdu  Unktd  NaUmu  Sdmf^  CmmUlte  m  Hu  Effkit  «f  Atomic  HaiBiifiwt  (New 
York:  General  AMemUy,  Ofiidal  Rccoitb,  i$ih  Senion.  Supplenent  No.  17,  Doc. 
Ay^^R^S.  1958). 

**  The  Budogiail  EJ/ecis  0/  Atomc  HaduUion.  A  Report  to  the  Fubiu  (Washington:  na»-nrc, 
1956). p.  ao,hent^<ktdMAIUp9rthlkgPiMe(ig^);HA»,9nmMa^  13. 
19916  (MAS  Aidiivet:  siak  Series:  fos  Rel:  Pmt  Hefeuet);  "Biotogical  EfiEKtsof  Aioiiik 

Radiations."  Science  /2^:  11 10-1 1 1 1  (jiiiir  22,  1956). 

At  a  time  of  public  concern  over  proposals  to  renew  atomic  bomb  testing,  consider- 
able dismay,  and  vigorous  contradiction  by  some  Academy  members,  resulted  from  a 
newipaper  ttatement  attributed  to  the  Academy  Uiat  nudiear  tctii  couU  he  increaied 
tenfold  without  serious  genetic  danger  ["Nuclear  Weapons  Tesl%"  Science  72^:925-926 
(November  g.  1956)].  The  Academy's/Zi^  to  tkt  Pubtie  (1956),  p.  s,  had  said  only  that 
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The  year-long  study  by  the  various  BEAR  committeefl  rcBiilfeecl  in  a 
number  of  recommendationi,  nidudiiig  the  maintenaiice  of  reooids 
showing  the  total  accumulated  lifetime  exposure  to  radiatioii  for 
every  individual  in  the  population;  reduction  of  the  use  of  medical  X 
rays  consistent  with  medical  necessity;  limkation  of  the  exposure  of 
the  population's  reproductive  cells,  from  conception  to  age  thirty,  to 
10  roentgens  of  radiation  (above  the  natural  background  of  about  4.5 
roentgens);  and  the  creation  of  a  national  agency  to  control  and  keep 
records  ot  all  dumping  of  radioactive  material  in  the  oceans  and  an 
international  body  to  set  up  standards  for  the  marine  and  air  disposal 
of  radioactive  materials.  Further  recommendations  stressed  the  im- 
portance of  accelerated  research  in  fundamental,  mammalian,  and 
human  and  p)opulation  genetics;  radiation  pathology;  the  mixing 
between  various  parts  of  the  atmosphere  and  the  oceans;  and  the 
geophysical  and  geochemical  aspects  of  the  ultimate  disposal  of 
radioactive  wastes. 

The  report  stated  that  **except  for  some  tragic  accidents  affecting 
smaU  numbers  of  people,  the  biological  damage  from  peacecinie 
activities  (induding  the  testing  of  atomic  weapons)  has  been  essen- 
tially negligible"  and  that  **radbtion  problems,  if  they  are  met  intielli- 
gently  and  vigilandy,  need  not  stand  in  the  way  of  the  large-scale 
development  of  atomic  energy."  However,  it  pointed  out  that  **in  the 
next  couple  of  decades  the  atomic  power  industry  will  mature  and  the 
question  of  what  to  do  with  almost  unthinkable  quantities  of  radioac- 
tive waste  products  will  be  upon  us."  The  forty-page  report  ended 
with  the  following  statement: 

It  b  dear  that  the  safe  and  rational  grawdi  of  a  nudear  power  induHry 

involves  more  than  designing  individyal  plants.  The  presence  of  a  single  large 

installation  will  be  felt,  in  various  ways,  over  a  wide  region.  Obviously,  it  wifl 
not  do  to  let  nuclear  plants  spring  up  ad  lib,  over  the  earth.  The  development 
of  atomic  energy  is  a  matter  for  careful,  integrated  planning  A  large  pan  of 
the  information  is  not  yet  at  hand.  There  is  not  much  lime  leli  to  acquire  iL*' 

A  source  of  considerable  public  interest  in  the  Academy  report,  and 
in  the  outpouring  of  commentaries  and  revised  studies  in  radiation 
biology  that  followed,  was  the  speculation  on  the  genetic  effects  of 
naiund  radiation  on  man.  Little  was  known  with  any  oertaiiity  oS  the 


"liiologicil  daniage  fnmi  peacetime  actividet  (iiK^^ 

h.is  been  essentially  negligible." 

*'  A  Rgpoit  to  the  Public  (1956).  pp.  t-3, 3s. 
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ptMietic  effects  of  cosmic  rays  and  terrestrial  radiations  from  radio- 
acuviiy  in  the  ground,  in  the  air,  and  in  building  materials,  and, 
internally,  of  the  radiation  from  normal  body  constituents  in  the 
bones,  blood,  and  tissues.  Dr.  Hermann  J.  Muller,  a  leading  geneticist, 
had  reported  in  1941  that  "natural  radioactivity  . . .  may  appreciably 
infhienoe  human  mutatkMi  ficquenqr . . .  the  amount . . .  conceiva- 
bly . . .  enough  to  be  significant  in  evolution.**^  The  more  recent 
research  led  the  bear  Genetics  Committee  to  conclude  that  back- 
ground radiation  provided  suffident  mutations  for  evolutionary  pur- 
poses and  that  any  unnecessary  increase  from  man-made  ractiation 
was  to  be  avoided.^' 

Four  years  after  the  first  report,  the  bear  committees  made  a 
second  report  to  the  public.  Although  the  earlier  findings  required  no 
drastic  revisions,  some  evidence  had  been  found  that  the  genetic 
effects  from  low  radiation  doses  might  be  less  than  previously  esti- 
mated. No  new  indication  had  been  found  that  nuclear  tests  affected 
the  weather  or  that  the  disposal  of  atomic  wastes  was  yet  a  significant 
hazard  to  the  public,  its  environment,  or  its  natural  resources.** 

Although  the  evidence  indicated  an  undoubted  increase  in  dele- 
terious gene  mutations  in  humans  as  a  consequence  of  peacetime 
uses  of  atomic  energy,  it  nevertheless  appeared  that  ordinary  medical 
uses  of  radiation  produced  average  population  accumulations  greater 
than  any  anticipated  from  fallout  and  other  uses  of  atomic  energy.^ 

A  controversy  arose  between  geneticists  who  shared  Dr.  Mulleins 
belief  that  any  ^rther  increase  in  the  mutadon  rate  would  become  in 
time  overwhelmingly  disastrous  to  man  and  those  who  held  with  Dr. 
SewaU  Wright,  the  equally  prestigious  University  of  Wisconsin  ge- 
nedcist  on  the  committee,  that  an  increase  is  beneficial  in  some 
circumstances  and  that  genetic  uniformity  may  be  undesirable  for  the 

«*  H.  J.  Muller,  "The  Role  Played  by  Radiation  Mutations  in  Mankind,"  Scwncr^i :438 
(May  9.  1941). 

^fh*  Bklogiad  EffnU  tf  Atamk  RadiaUm:  Summary  Rtpmis  (Waihinglon:  has-nbc. 

1956),  pp.  14-15,  hereafter  cited  as  Summary  Reports  (1956);  James  F.  CroWt  *Genctk 

Effects  of  Radiation."  Bulletin  of  the  AUmic  Scientists  14  X^22  (1958). 

♦*  The  Bioiogicai  Effects  <^  Atomu  RaduUton:  A  Report  to  the  Pubtic  (Washington:  nas-nrc. 

i960),  pp.  3-5,  hereafter  eked  at  A  Rtptrt  to  ly  FMk  (i960):  "Academy  Radiation 

Coawnineei  teue  Heanuriag  neportt,"  Sekmt  l3i:l4SB  (May  is.  igAo)* 

"  NAS.  "Press  Conference.  .  .     May  4.  tg6o,  pp.  9-10  (nas  Archives:  bear  Series:  pub 

Rel:  Press  Conferences);  A  Report  to  the  Pubiir  ( 1 960),  p.  4  ,  i:NSctAR.  "The  Res{>onsibility 

of  the  Medical  Profession  in  the  Use  of  X-rays  and  Other  Ionizing  Radiation,"  BuiUHn 

4  tki  Akmk  Sekmub  li:lS7.1S8  (1957):  Frank  B.  livingMone.  The  metu  of 

Waiftre  on  die  Biology  of  die  Human  Spedet,**  NtumiHiitmy  76 :6S  (Deoemiicr  1967). 
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human  species.^  Both  men  were  able  to  sign  the  report  afker  it  wa» 
agreed  that  Wright  would  prepare  a  personal  addendum  lo  it.** 

The  findings*  and  spur  to  research,  of  the  bear  reports  in  no  way 
infringed  on  the  studies  of  the  Atomic  Bomb  Casualty  Commission. 
They  continued  to  be  of  the  utmost  importance  and.  it  was  agreed, 
must  be  prolonged  far  into  the  future.  Only  in  the  bombed  Japanese 
cities  was  it  possible  to  obtain  valid  measurements  on  humans  of  all 
possible  ef  f  ects  of  ionizing  radiation,  not  only  on  the  survivors  but  on 
their  offspring  and  their  descendants. 


Disposal  of  Atomic  Wastes  in  the  Oceans 

A  growing  concern  of  the  Academy  was  the  possible  hazard  to  marine 
life  of  atomic  wastes  dumped  in  the  oceans.  The  exploration  by  the 
Academy  of  the  extent  and  implications,  begun  in  its  studies  of  the 
biologicsil  effects  of  atomic  radiation,  became  the  special  function  of 
the  Panel  on  Radioactivity  in  the  Oceans  of  the  Academy's  Committee 
on  Oceanography. 

The  problem  of  the  effects  of  pollution  of  the  seas  on  the  human 
environment  first  came  to  the  attention  of  the  Academy  early  in  1948. 
when  the  National  Lead  Company  requested  a  study  of  its  disposal  of 
acid  wastes.  A  court  order  the  year  before  had  restrained  the  com- 
pany from  disposing  of  the  wastes  in  the  Raritan  River,  near  its 
plant  in  New  Jersey,  forcing  it  instead  to  dump  tfiem  at  sea  ten 
miles  off  the  (oast.  Commercial  and  sport  fishing  interests  had 
immediately  protested. 

Charles  E.  Renn,  Associate  Professor  of  Sanitary  Engineering  at 
Johns  Hopkins,  headed  the  nrc  Committee  for  Investigation  of  Waste 
Disposal,  which  directed  the  wastes  study  made  by  members  of  the 
Woods  Hole  Oceanographic  Institution  and  the  U.S.  Fish  and 
Wildlife  Service.  The  preliminar>'  report  in  June  of  1948,  though  hr 
from  alarming,  alerted  oceanographers,  health  organizations,  the 
press,  and  members  of  Congress  to  the  potential  menace  of  industrial 
waste  disposal  in  the  sea.** 

«•  t;eiMtki  in  Geneva."  Biilbim  ^AriHoMfeSdMlte  ll:SI4-316.  S49  (1955):  Mullcr. 

Md.,  pp.  329-338,  and  Wright  letter,  p.  365:  "Radiation  and  Man."  Md.  14:7-S  (1958): 
Minutes  of  thf  Meeting  of  F.xrrutive  Committee,  bear  Committees,  October  8, 19591  p> 
5  (NAS  Archives:  bear  Scries:  org:  nas:  Corns  on  bear:  Meetings). 
*'Th$  Biotopcai  Efflteb  tf  Atamk  RaSalim:  Smmmary  Reports  (Washington:  nas-nk. 
l96o)»  pp.  18-S4,  hereafter  cited  m  Summary  Rfperts  (i960). 

«B(Mtwick  H.  Keichum  and  William  L.  Ford.  "Waste  Dii|KMal  at  Sea:  Pielimiaafy 
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The  final  report  of  the  committee  in  1951  found  that,  on  the  basis 
of  the  current  scale  of  company  op>erations.  dilution  of  the  sulfuric 
ac  id  and  ferrous  sulfates  in  the  wastes  from  its  titanium  plant  was 
rapid,  did  not  produce  significant  eftecis  on  marine  life,  and  would 
not  accumulate  either  in  the  sea  or  on  the  shore.*'  The  cominiiiee's 
assurance  of  the  "very  large  .  .  .  capacity  of  offshore  waters  to  receive 
and  disperse  soluble  or  suspended  wastes  without  undesirable  effects" 
was  extended  in  the  statement  of  the  Academy  Committee  on 
Oceanography  that  same  year  that  the  **great  size  and  vigorous 
metabolism  [of  the  ocean]  make  it  a  useful  receptacle  for  the  disposal 
of  the  waste  products  of  dvilizatioa.'^ 

Subsequent  studies  of  a  new  element  in  the  situation,  radioacdve 
wastes,  were  to  qualify  that  splendid  generality.  The  problem  of  waste 
disposal  had  first  confronted  the  Manhattan  District  plants  making 
the  materiab  of  the  atomic  bomb.  Both  the  Manhattan  District  and, 
later,  the  aec  authorized  either  a  three-inch  to  six-inch  burial  in 
sealed  drums  of  low-level  wastes,  such  as  rags,  mops,  gloves,  and  other 
contaminated  equipment,  or  their  disposal  in  the  oceans.  All  high- 
level  wastes  at  aec  plants  were  stored  in  underground  tanks  under 
rigid  controls.  It  was  the  safest  and  most  economical  method,  but 
admittedly  not  the  ultimate  answer." 

In  the  absence  of  any  real  kncmledge  of  the  effects  of  the  continued 
disposal  of  radioactive  wastes  in  the  sea,  the  practice  seemed  ques- 
tionable, and  as  early  as  1950  (x:eanographers  at  Woods  Hole  com- 
municated to  the  AEC  their  concern.  As  a  consequence,  the  National 


Report  on  Add-Iron  Wane  IMiponl,"  June  1948  (nas  Archivet:  sCea:  Com  for 
Imcsdgttioa  of  Wane  DispoMl:  Natkmai  Lead  Co  Contract:  Pidhninary  Report);  has. 

Annual  Report  for  1947^8.  pp.  7-8.  72. 

♦•Committee  for  Investigation  of  Waste  Disposal.  A  Study  of  the  Di^uol  «f  Chemual 
Wasie  at  Sea  (nas-nrc  Publicaiion  201,  1951).  pp.  ^1.  47- 

p.  48:  Comminee  on  Oceanography.  Oceanography  1951  (nas-mic  PiMkatioa 
•08.  i95t).  p.  It. 

*'  In  1954  the  Arc  requested  the  Research  C^ounril's  Division  of  Earth  Sciences  to  study 
the  (XMsibilities  of  disposing  of  radioactive  waste  materials  on  land  and  to  indicate  what 
research  was  needed  to  determine  feasibility.  A  steering  committee  of  physicists, 
diembti,  and  geologtas  under  Harry  H.  Hcn.  Chairman  of  Princeton*!  Geology 
Department,  concluded  that  the  most  prooiWng  method  was  dbpool  in  mlt  deposits. 
Two  additional  methods,  disposal  in  porout  media  such  as  sandstone  at  comparatively 
great  depth  or  stabilization  in  a  slag  or  ceramic  material,  were  also  recommended  for 
further  reiearch.  The  committee  staled  diat  "it  may  require  several  yean  of  research 
and  pilot  testing  before  the  first  such  disposal  system  can  he  put  into  operation"  and 
that  "until  such  time  storage  in  tanks  will  be  required  for  waste"  [Committee  on  Waste 
Disposal.  The  Di^otal  of  Radioattive  WasU  on  Land  (nas-nrc  Publication  519,  September 

»957)J- 
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Commillcc  t)n  Radiation  Protection  (ncrp),  a  private  body  then  under 
Lauriston  S.  Taylor  of  the  National  Bureau  of  Standards,  was  asked  to 
establish  standards  for  ocean  disposal.  Properly  packaged  radioactive 
wastes,  an  nckp  subcommittee  reported,  should  be  sunk  in  waters  at 
least  one  thousand  fathoms  (six  thousand  feet)  deep,  which  in  the 
Atlantic  could  be  some  two  hundred  miles  offshore." 

The  question  of  disposal  of  atomic  wastes  in  the  oceans  concersied 
other  Academy^Researdi  Council  committees  and  panels,  namely* 
Abel  Wolman's  beam  Committee  on  Disposal  and  Dispersal  of 
Radioactive  Wastes,  Roger  Revelle's  bear  Committee  on  Oceanog- 
raphy and  Fisheries,  and  Donald  W.  Pritchard's  special  panel  in  the 
Committee  on  Disposal  of  Radioactive  Wastes  from  Nuclear- Powered 
Ships.  Within  the  Academy-Research  Council  Committee  on 
Oceanoj^raphv,  disposal  of  atomic  wastes  in  the  oceans  came  also 
within  tlie  purview'  of  Revelle's  Panel  on  Radioactivity  in  the  Oceans, 
Dayton  E.  Carriit's  special  Subcommittee  on  Radioactive  Waste  Dis- 
posal into  Atlantic  and  Gulf  Coastal  Waters,  and  John  D.  Isaacs's 
Subcommittee  on  Disposal  of  Low-Level  Radioactive  Waste  into 
Pacific  Coastal  Waters.*'  The  first  of  the  committee  reports  on  the 
current  state  of  knowledge  of  such  disposal,  made  public  in  1956,  was 
cause  for  some  dismay. 

The  committees  had  considered  the  probable  effects  on  the  oceans 
and  on  the  marine  sciences  of  weapons  tests  over  or  in  the  seas,  the 
use  of  radioactive  trace  substances  in  ocean  and  marine  life  research, 
and  the  disposal  of  radioactive  wastes  from  nuclear  power  plants.  The 
largest  quantities  of  radioactive  materials  introduced  into  rivers  and 
oceans  up  to  that  time  had  been  fallout  from  weapons  tests.  Although 
these  would  materially  increase  for  some  time,  the  real  problem  of  the 

'^ltadmfthif-Waat$  Duj^oMl  m  At  Oetan  (National  Bureau  of  Standards  Handbook  sB, 

1954).  p  2 

h  was  no  SCI  t  ci  that  atomic  wastes  were  being  sunk  in  the  ocean.  Despite  an  Academy 
report  to  the  public  in  1956  warning  of  the  problem,  the  practice  received  little 
pubfidty  until  1959,  vdwn  it  became  known  on  Cape  Cod  that  a  Boiioa  finn  had  for 
thirteen  years  been  disposing  of  low-level  radioactive  wastes  fifteen  miles  off  Boston 
and  thirty  miles  off  Provincetown  in  water  300  feet  deep  In  the  concern  that  ensued 
locally,  the  citizenry  had  the  support  of  Bostwick  H.  Ketchum,  Woods  Hole  oceanog- 
rapher  and  member  cf  the  Academy  coramitlee  that  prepared  the  1 956  repoit.  The 
event  ii  reported  by  E.  J.  Kahn,  Jr..  in  Tiie  Government  and  the  People."  7W  Ntm 
Yorker  (October  15.  i960),  pp.  104-123. 

"  Pritchard.  Professor  of  Oceanography  at  Johns  Hopkins,  was  also  Director  of  the 
University's  Chesapeake  Bay  Insiiiuic;  Carritt  was  Professor  of  Oceanography  at  Johns 
Hopkins;  and  Uasici,  Director  of  Marine  Life  Scaearch  at  tlie  Scrippa  loatituiion  of 
Oceanography. 
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future  would  be  industrial  nuclear  plant  wastes,  found  to  "constitute 
[  hazards  in  extremely  low  ( ontenirations."  The  problem  of  radioactive 

[  materials  appeared  to  be  "potentially  far  greater  in  scope"  than  any 

I  other  form  of  pollution  of  the  seas.** 

[  The  studies  indicated  that  there  had  probably  been  no  serious 

damage  yet  to  marine  life  and  that  nudear  weapons  tests  and  the 
introduction  of  tracer  isotopes  in  rivers  and  seas  for  scientific  and 
\  engineering  purposes  might  safely  be  continued  with  careful  plan- 

i  ning  if  confined  to  selected  locales.  Disposal  even  of  low-level  radioac- 

tive wastes*  on  the  other  hand,  represented  both  an  immediate  and  a 
I  long-range  concern,  increasing  as  nuclear  power  plants  pn^ferated 

(  in  the  industrial  nations  of  the  world  and  the  oceans  became  the 


I  eventual  dumping  grounds  of  their  waste  products.*' 

,  The  problem  of  disposal  was  international,  and  the  knowledge 

J  necessary  to  the  assessment  of  the  haj^rd  from  power  plants  and 

y  upon  which  sound  recommendations  could  be  based  could  be  ob- 

,  tained  only  through  the  cooperation  of  all  nations  in  fornuilating 

J  conventions  tor  safe  disposal  and  collaborating  in  continuous  studies 

^  of  the  means  and  marine  organisms.  A  national  agency  was  urgently 

I  needed  to  plan  and  coordinate  the  required  research  with  similar 

agencies  abroad  and  to  assist  in  the  evaluation  of  regulations  for  the 
disposal  of  radioactive  wastes.** 
I  A  decade  later  these  functions  were  spread  through  a  complex  of 

national  and  international  organizations  watching  over  world  radia- 
tion. In  the  meantune,  the  maintenance  of  records  of  aD  ocean 
disposal  by  the  United  States  remained  the  responsibility  of  the 

I 

**  Summary  Reports  (1956),  p.  74,  rcprfxiuced  ai  "Oceanography.  Fisheries,  and  Atomic 

Radiatkm."  Sanuv  12#:  IS  (July  6, 1956):  The  Effects  ef  Alemk  RekSalkm  on  Oceamtgrafky 

midFiAerifs  fNA<^NRC  Publication  551.  1957).  pp.  1,  6-7. 

*•  NAS-NRC  Public  ation  551.  above,  pp.  a2-23;  Oceano^nphy  1951,  p.  12. 
'  *•  Studies  of  the  disposal  of  radioactive  wastes  appear  in  The  fiiologueU  EJJecls  oj  Atomic 

'  HaiMm:  Summary  ReporU  (1956),  pp.  73-83;  ibid.,  (i960),  pp  57-66;  A  Report  to  Ike 

FtMie  (1956).  pp.  25-27;  ibid,  (i960),  pp.  9-11:  The  Effects  of  Atomk  RaSaHom  em 

Oeeam^aphy  and  Fishrries  (\AS-NRr  Puhlicarion  551,  1957);  Radioactive  Waste  Dhpmal 
'  into  Atlantic  and  Gulf  Coastal  VValfn  (nas-nrc  Publication  655,  1959):  Radioactive  Waste 

Disposal  from  Nuclear-Powered  Ships  (nas-nrc  Publication  658,  1959);  Disposal  e§  Low- 

£mf  Aodiiaaetfnr  IFtftfr  mto  Foqfie  Cmi^ 

Cooimittee  on  Oceanography,  Ommegrapky  i960  to  i970  (Waihington:  nas-nrc, 

1959-1962),  Chapter  V. 

On  NAS-NRC  Publication  655,  see  "Minutes  of  Meeting  of  Executive  Committee, 
SEAS,'*  October  8.  1959,  p.  3  (nas  Ardiivcs:  acAR  Series:  one:  nas:  Corns  on  biak 
'  Mcedn^). 
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Atomic  Energy  Committion.**  The  Academy's  od  hoe  biae  commit- 
tees, which  had  drawn  attendon  tt>  the  hazard,  were  formally  termi- 
nated in  1964  and  their  principal  functions  assumed  by  a  new  Re- 
search Council  committee  advisory  to  the  Federal  Radiation  Council 

(frc)." 

The  Federal  Radiation  Council  had  been  formed  in  1959  to  advise 
the  President  on  radiation  matters  affecting  the  public  health  and  to 
provide  guidance  to  f  ederal  agencies  on  the  formulation  of  protection 
policy  and  standards,  in  conjunction  with  the  long-established,  inde- 
pendent National  Committee  on  Radiation  Protection  (ncrp).  The 
world  counterparts  of  frc;  and  nc:rp,  and  recipients  of  their  reports, 
were  the  International  Commission  on  Radiological  Units  and  Mea- 
surements (iCRu),  organized  in  London  in  1925,  and  the  International 
Commission  on  Radiological  Protection  (icrp),  set  up  in  Stockholm  in 
1988.  The  IGXP  and  iceu  dealt  direcdy  only  with  odier  international 
organizations,  including  the  new  Unitol  Naticms  Scientific  Committee 
on  the  Effects  of  Atomic  Radiation  (unscbak),  formed  in  1955,  and 
the  International  Atomic  Energy  Agency  (iaea),  established  in  1957.** 
The  immediate  responsibility  for  the  nuclear  power  plants  coming 
into  operation  around  the  globe  rested  with  the  country  in  which  they 
were  located,  but  the  ultimate  responsibility  for  a  new  and  universal 
hazard  devolved  upon  this  intricate  network  of  affiliated  agencies. 

"  For  the  Aic  functioii,  we  prat  conference  tnmcript,  Miqr  4,  igBOb  p.  18  (mas 

Archives:  BEAR  Scries:  pub  Rel:  Press  Conferences). 

"  S<'ii/  to  present  and  past  bfar  members  and  (  onsultants.  May  27,  1964  (nas  Archives: 
BEAK  Series:  c&b:  Corns  un  blar:  End  ui  Program);  Anthony  J.  Celcbrezze,  Chairman 
rnc.  10  MAS  Prerident  Seitx,  September  18. 1963  (nas  Arditvet:  mid:  Com  Adviioiy  to 
frc:  Propoied). 

"The  NAS-NCRl»-nic-icRP-if;Ri-i:NSCFAR  network  is  described  in  Inici.  I^uriston 
Taylor,  Chairman,  ncrp,  to  A.  Celebrezze,  August  H,  1963  (nas  Archives:  ibuL).  See  also 
P.  M.  BoiTey.  "Radiation  Sundards:  Are  the  Right  People  Making  Dednon*?"  Scifnor 
171:780-788  (February  e6.  1971). 

The  Report  of  the  United  Natiom  Scientific  Committee  on  the  Effect  of  Atomic  Radiation 
agreed  closely  with  the  Academy  findings.  Str  Coiiiniittcc  oti  Pathologic  Effects  of 
Atomic  Radiation,  A  Commentary  on  the  Report  oj  the  Umtrd  Satwns  Scientific  Commtttee  on 
At  Effects  of  Atmk  Radkakm  (nas-nrc  Publication  647.  1959). 

In  the  same  molution  that  established  the  Internaiional  Atomic  Energy  Agency,  die 
L'nite<l  Nations  voted  to  hold  an  international  tonlcrence  to  explore  the  promise  of 
atomic  energy  and  to  develop  methods  for  its  peaceful  use.  At  the  first  United  Nations 
International  Conference  on  the  Peaceful  Uies  of  Atomic  Energy,  held  in  Geneva  in 
>955»  Adm.  Leum  L.  Strauw,  Gfiairman  of  the  aic.  announced  the  Atoms  for  Peace 
Awards.  The  first  award  was  pmented  to  Niels  Bohr  of  Denmark  at  a  ceremony  held  at 
the  Academy  building  on  October  14,  1957  (NAS  Archives:  adm:  awards:  Atoms  for 
Peacc  Awards  Inc:  1957). 
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When  Edward  Condon  resigned  as  Director  of  the  Bureau  of  Sun- 
dards  in  1951,  Secretary  of  Gomineroe  Charles  W.  Sawyer  turned  to 
the  Academy  fcnr  advice  on  a  auccesior,  and  from  among  the  five 
nominees  suggested  by  the  Academy,  appointed  Allen  V.  Asdn  as  the 
new  Director.**  Dr.  Astin  had  been  an  «uc  fellow  at  the  Johns 
Hopkins  University  for  two  years,  had  gone  to  the  Bureau  as  a 
research  associate,  and  had  become  a  member  of  the  Electrical  Divi- 
sion a  decade  later.  In  recognition  of  his  work  on  the  radiosonde, 
radiotelemeter,  and  the  proximity  fuze  in  ndrc  during  the  war,  he 
had  been  made  Chief  of  the  Bureau's  Electronics  and  Ordnance 
Division  alter  the  war,  and  in  1951  an  Associate  Director  of  the 
Bureau. 

As  the  new  Director,  Astin  inherited  a  controversy  then  troubling 
the  Bureau  cone  erning  a  battery  additive  called  AD-Xa,  claimed  by  its 
manufacturer  to  restore  life  to  aging  automobile  batteriies.  In  its 
routine  testing  of  many  such  products,  the  Bureau  had  found  no 
merit  in  AD-Xa.  On  March  51,  1953,  Sinclair  Weeks,  Secretary  of 
Commerce  in  the  newly  elected  Eisenhower  Administnition, 
appeared  before  the  Senate  Small  Business  Committee  to  testify 
concerning  charges  that  publication  of  the  Bureau's  findings  was 
scientifically  unjustified  and  had  placed  an  undue  burden  on  the 
manufacturer  of  AD-X2.  In  the  course  of  his  testimony,  Weeks 
announced  that  he  had  asked  for  the  resignation  of  Dr.  Astin  as 
Director  of  the  Bureau,  c  barging  that  the  Bureau  had  not  been  objec- 
tive in  evaluating  AD-Xs,  because  "they  discount  entirely  the  play  of 
the  market  place."*' 

The  outcry  against  Astin's  dismissal  was  immediate  and  forceful, 
both  in  the  scientific  community  and  the  press.  Dr.  Bronk.  at  a 
meeting  in  Weeks's  office  on  April  3,  stressed  "the  seriousness  of  the 
situation"  and  offered  the  services  of  the  Academy  in  its  resolution. 
That  afternoon  Weeks  announced  the  creation  of  a  committee,  its 
members  appointed  by  leading  sdenUfic  and  engineering  societies 
and  its  ch^rman  appointed  by  the  Academy,  to  perform  an  inde- 
pendent assessment  of  the  Bureau's  current  functions  and  operations. 

NAS.  Annual  Report  for  /  9  ^  /  52,  p.  5. 

Exceq>U  from  Wceks  s  leikiimony  appear  in  James  L.  PenickrI  al.  (eds.).  The  Politics  of 
Amerkan  Science,  1939  to  the  Present  (Qiicago:  Rand  McNally  8c  Co.,  1965),  pp.  197-8O8. 
See  abo  FMnk  Freidel,  The  Dynamite  in  AIVXs,"  Nem  BepnUk  J28:5-6  (April  13, 
1953).  On  the  mnoval  of  Asdn  by  Weeks,  tee  "Minutes  of  the  Academy,"  AprU  aS, 
1953,  pp.  6-9. 
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Later  that  month  he  announced  that  he  had  also  asked  the  Academy 
to  appoint  a  committee  under  its  own  auspices  to  examine  in  detail  the 
Bureau's  testing  of  the  AD-Xi  compound.  In  addition,  the  Secretasy 
agreed  to  Bronk's  suggestion  that  Astin  continue  at  Director  least 
until  the  issues  involved  can  be  carefully  and  dispassionately 
studied  

In  late  October,  the  Academy's  AD-Xs  committee  of  ten  members, 

headed  by  Zay  Jeffries,  metallurgical  engineering  consultant,  re- 
ported that  it  found  the  quality  of  the  Bureau  studies  on  storage 
batteries  "excellent  .  .  .  without  reservations,"  and  fully  supported 
the  position  at  ttie  Bureau  ot  Sundards  that  the  material  [in  ques- 
tion] is  without  merit. "•• 

Meanwhile,  the  Commerce-appointed  ad  hoc  committee  on  the 
general  operations  of  the  Bureau  had  been  convened  under  Mervin  J. 
KcOy,  Director  of  the  Bell  Telephone  Laboratories  and  a  member  of 
the  Bureau's  Visiting  Committee,  who  had  been  selected  by  the 
Academy  at  Weeks's  request.  Asked  "to  evaluate  the  present  functions 
and  operations  of  the  Bureau  of  Standards  in  relation  to  the  present 
national  needs,"  the  committee  gave  Weeks  its  preliminary  draft 
report  that  summer  and  its  formal  109-page  report  in  October  1953-^ 

The  Bureau  program,  the  report  found,  had  greaUy  eitpanded 
after  World  War  II  to  serve  the  needs  of  war-bom  science  and 
technology.  Since  1950.  weapons  research  at  the  Bureau  had  grown 
enormously  at  the  expense  of  its  primary  obligation,  basic  research; 
and  the  committee  ret ommended  that  such  research  be  transferred  to 
its  initiator,  the  Department  ol  Defense.  The  Bureau  should  also 
reduce  manv  of  its  routine  and  repetitive  testing  activities  and  seek 
greater  use  oi  its  unique  facilities  by  other  government  agencies. 

Bronk  to  thr  nuMnbeis  of  the  Atiulemv.  April  ui.  1953;  Dep.Trtmcnt  of  Commerce 
Press  Release,  "Statement  by  Secretary  oi  Commerce  Sinclair  Weeks,"  iNovember  13, 
>953>  Wceki  to  Bronk.  May  4,  1953  (nas  Ardinct:  tma:  ham:  Com  on  Battery 
Additives:  Beginning  of  Program);  Weeks  to  George  R.  Harrison,  Chairman,  Americwi 
Institute  of  Physics,  April  3,  1953.  quoted  in  full  in  the  Institute's  April  t  ^,  1953.  Press 
Release.  "Lee  A.  DuBridge  Appointed  as  Physicists'  Rcpresenutive.  .  ."  (nas  Archives: 
AC&Dcpts:  Commerce:  Com  for  Evaluation  of  Present  Functions  Sc  Operations  of  nbs). 
"  MAS,  ifMNMl  Rtport  for  1952-53,  p.  5;**Repoit  of  the  Comniittee  on  BMterr  Addi> 
tives.  .  .  ,"  October  30,  1953,  pp.  I,  34  (nas  Archives:  org:  nas:  Com  00  Battery 
Additives);  Daniel  S.  Greenberg,  "AD-Xa:  The  Case  of  the  Mysterious  Battery  Additive 
Comes  to  an  End,"  Science  /i-#:2086-2087  (December  89.  1961);  Greenberg,  "Battery 
Addkim:  aid'i  Chagrin.'*  Stitnu  156:991  (1967). 

**  Department  of  Conuneroe  Prat  Release.  "Scateinent  of  Secreiarjr  c»f  Commerae 

Sinclair  Weeks."  August  22.  1953  (nas  Archives:  Acleoepls:  Commerce:  Gom  far 
Evaluation  of  Present  Functions  &  Operauons  ol  nbs). 
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Above  all,  its  fundamental  research  programs  should  be  greatly 
expanded  and  increased  appropriations  made  available,  to  ensure 
maintenance  of  the  high-caliber  staff  necessary  to  provide  the  con> 
tinuing  new  measurements  and  standards  requh«d  to  meet  the  press- 
ing sdendfk,  industrial,  and  technological  needs  of  the  nation.** 

The  recommendations  of  the  report,  as  %veU  as  iu  thorough  study  of 
Bureau  operations,  organization,  staff,  and  ohjecdves,  were  accepted 
in  their  entirety  by  the  Secretary  of  Commerce  and  the  Bureau.  The 
Bureau  began  at  once  the  transfer  of  its  weapons  research  and 
resurrected  and  restudied  its  thirty-year-old  plans  for  the  moderniza- 
tion of  the  Bureau  plant.  It  was  still  rebuilding  its  staff  and  basic 
research  programs  when,  in  October  1957,  as  the  International 
Geophysical  Year  began,  Russia  launched  and  orbited  Sputnik,  the 
first  space  satellite.  The  implications  reverberated  through  every 
agency  and  element  of  American  science  and  technology. 

Dr.  Astin  saw  the  Secretary  of  Commerce  and  requested,  in  the 
light  of  the  event,  a  restudy  of  Bureau  operations  by  the  Academy. 
Secretary  Weeks  seized  the  opportunity  to  have  an  evaluation  made  of 
bis  entire  Department,  espedally  iu  sdence-oriented  agencies,  name- 
ly. Standards,  the  Coast  and  Geodetic  Survey,  Iklaritime  Administra- 
tion, Patent  Office,  Bureau  of  Public  Roads,  Office  of  Technical 
Services,  and  Weather  Bureau.  In  January  1958  he  asked  the 
Academy  for  such  an  evaluadon.** 

The  nine-member  ad  hoe  Special  Advisory  Committee  on  the  Role 
of  the  Department  of  Commerce  in  Science  and  Technology,  again 
under  Mervin  }.  Kelly,  submitted  its  report  to  the  new  Commerce 
Secretary,  Frederick  H.  Mueller,  on  March  2.  i960.  Of  more  than 
fiftv  recommendations  to  the  Department,  perhaps  the  most  impor- 
tant was  that  which  led  to  the  appointment  of  an  Assistant  Secretary 

••  NAS.  Atinual  Report  for  1953-34,  p.  2:  "A  Report  lo  the  Sf<  reian  of  Commerce  by  the 
Ad  Hex:  Commiuee  for  Evaluation  oi  the  PrcM-iit  t-unttions  and  Operations  of  the 
National  Bureau  of  Standarda,**  October  15,  1953,  pp.  7-10,  13-14.  19-20,  95  (nas 
Arduvet:  ACteqitt:  Commerae:  Com  for  Evaluation  of  Proent  FunctioBi  ic  Opera- 
tions of  NBs:  Ad  Hr>r) 

Three  years  later,  the  ikrcreury  of  Commerce  retjuc&ted  the  estabhshment  of  a  series 
«>f  advisory  paneb  in  the  nas-nkc  Division  of  Physical  Sciences  to  provide  counsel  and 
guidance  to  the  Bureau  divisions  on  a  continuing  bash  (nas.  Animal  Report  for  i937'58p 
p.  6a  . . .  1959-60,  p.  64:  nas  Archives:  PS:  Meetings:  Minutes:  1957  . . .  ig66). 

SK%,  Annual  Report  for  1957-58,  pp.  5.  62;  nas  Archives;  org:  nas:  Com  AdviMty  tO 
Department  of  Commerce  on  Science  and  Technotogy:  1958-60. 

notb:  As  a  6anie  of  reference,  the  nb*  research  and  development  budget  for  fiscal 
year  1959,  $1 1.5  miBion,  exceeded  those  of  the  other  five  Commerce  ^pendcs  com- 
bined. 
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of  Commerce  for  Science  and  Technology  in  direct  charge  of  the 
agencies  studied  by  the  committee.  In  its  study  of  the  Bureau  of 
Standards,  the  report  focused  on  the  need  for  expansion  and  acceler- 
ation of  its  measurement  standards  program.  It  recommended  "cii- 
rectly  appropriated  funds  . . .  for  all  activities  in  the  Measurements 
and  Standard^  area  that  are  of  broad  national  interest."  It  urged  that 
acquisition  of  new.  larger  facilities  be  accelerated,"  that  technical  and 
professional  staffing  Ix-  increased,  and  that  review  committees  of 
scientists  and  engineers  lor  certain  of  its  major  programs  be  ap- 
})()inieti.  as  well  .is  sj)ecial  study  committees  for  the  operations  of  the 
Commerce  Department  itself.** 


The  Impact  of  the  Cold  War 

Characteristic  of  the  Cold  War  tactics  pursued  by  Russia  and  her 
satellites  under  Stalin  were  the  accusations  cabled  by  the  Hungarian 
Academy  of  Sciences  to  the  National  Academy  in  195s  protesting  the 
use  of  bacteriological  agents  by  U.S.  forces  against  **the  peaceful 
Korean  and  Chinese  peoples.****  While  awaiting  the  report  of  an  inter- 
national  s(  ientific  commission  to  these  two  countries,  the  Academy 
could  only  reply  that  the  International  Red  Cross  had  been  refused 
permission  to  investigate  the  charges.'" 

Four  years  later,  disquieting  reports  came  from  abroad  disturbing 
the  traditional  unity  and  cooperative  spirit  of  international  science. 
The  gradual  easing  of  world  tension  and  the  new  freedoms  permitted 
the  Communist  satellites  following  Stalin's  death  in  1953  and  Nikita 

•''■'Ihf  NBs  Prepares  for  ihe  H)'jns."  Srirnff  765:867-874  (August  29.  1969) 
**  "1  he  Role  ot  the  Dcparimctit  ot  Commerce  in  Science  and  I  echnology:  A  Report  to 
the  Secretary  of  Commeroe  by  a  Special  Advisory  Committee  of  the  Natkmat  Academy 
of  Sdenoet."  March  e,  i960,  pp.  5. 9,  94-96  (nas  Archives:  Md.). 

Tlu"  Assistant  Secretary  for  Sricmr  and  Technology  at  Commerce,  appointed  In 
icjtia.  was  |.  Herbert  Hollomon.  fornierlv  Cieneral  Manager  of  the  General  Engineer- 
ing Laboratory.  General  Electric  Co.  (The  Secretary  ol  the  Interior  the  year  before  had 
abo  appointed  a  sdenoe  adviior  in  his  office.) 

For  the  advisory  paneb  set  up  by  the  Academy  for  nbs  (and  one  for  the  Coast  and 
GetKletic  Survey),  see  HUM^AmmdRifonJor  l957-i8»  p. 6a . . .  1960-61,  pp.  9^  6^-66; 
1 96  J -62,  p.  69  et  seq. 

**  NAB,  Annual  Report  for  I951-52,  pp.  4. 18-29. 

**  The  Academy  ivgardcd  as  nahfe  ttid  faKUng  in  sdentificjudgmem  the  repo^ 

in  the  fall  of  1952  by  that  "international  scientific  commission"  ]r)erinitted  to  visit  China 
and  Korea  (na.s  Archives;  org:  nas:  Com  to  Consider  Report  ot  iniernatioaal  Scientific 
Commission  on  Biological  Warfare  in  Korea  and  China). 
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Khrushthcv's  denunciation  of  him  in  1956,  nevertheless  had  limits. 
Hungarian  leaders,  misjudging  the  encouraging  signs,  attempted  to 
rebel  against  Moscow  dictatonliip  in  October  1956.  On  October  30 
Soviet  reinforcements  entered  Hungary  and  surrounded  the  capitaL 
Bloody  fighting  ravaged  Hungary  for  two  weeks,  a  general  strike 
ensued,  and  one  hundred  and  sixty  thousand  refugees  crossed  the 
fronuers.  Of  these,  more  than  seventy  thousand  were  Hungarian 
intellectuals  and  their  families,  many  of  them  scientists  and  engineers, 
who  contrived  to  escape,  first  to  Yugoslavia  and  Austria,  and  then, 
beginning  in  December,  through  the  U.S.  and  Academy  offices  set  up 
in  Vienna,  to  this  country.  With  the  aid  of  Ford  Foundation  and 
Rockefeller  Foundation  funds,  and  acting  through  the  President's 
Committee  for  Hungarian  Refugee  Relief,  the  Academy  assisted  in 
placing  more  than  twelve  hundred  Hungarian  refugee  scientists, 
as  well  as  a  number  of  refugees  from  other  Iron  ("urtain  countries, 
in  fellowship  programs  or  in  scientific  and  technical  positions  in 
universities  and  industry.'* 

Auguring  better  relations  for  the  future  between  the  scientists  of 
the  United  States  and  the  ussa  was  an  invitation  from  the  Russian 
Academy  of  Sciences  received  by  the  National  Academy  of  Sciences 
on  December  la,  1955.  It  suggested  an  exchange  of  scientists  on  a 
broad  scale  to  acquaint  each  other  with  their  current  acdvides.**  As 
increasing  numbers  of  invitations  arrived,  Bronk  encouraged  greater 
travel  to  the  satellite  countries  and  welcomed  vrcMrd  in  1956  that 
Poland  and  Russia  had  been  admitted  to  the  International  Mathe- 
matical Union,  an  adherent  of  icsu,  and  that  membership  applica- 
tions were  pending  from  Hungary,  Bulgaria,  and  Czechoslovakia." 
The  rapprochement — the  "thaw" — thus  begun  in  science  broadened 
and  grew  as  one  of  the  most  gratifying  results  of  the  International 
Geophysical  Year  of  1957-1958. 

At  its  conclusion,  the  earlier  rather  tentative  efforts  to  bring  about  a 

"  MS.  NAS,  "Annual  Report  for  1956^57."  pp.  457-458;  "> 957-58.**  pp.  4.  77;  NAS-NIC, 

Nfws  Report  7:33-40  (May-June  1957);  ihtd..  5:4-8  (Janiwry-Fcbruarv  1958). 

^  NAS  Archives:  ir:  Academies  &  Councils  Abroad:  usait:  MS  nas.  Annual  Report  for 

>9SS-S^'  P-       '*Minute*  of  the  Governing  Board"  Mardi  s>'  i957>  P  1 1:  October 

14,  195^).  pp.  5-6;  December  9.  1956.  pp.  2-3.  See  also  Committee  on  Educational 

Inirn  hari^f  VoWcy .  A ceuUmif  Exchanges  mth  the  Soviet  Union  (Ncu  York:  Conimince  on 

Educauonal  Interchange  Policy.  1958).  pp.  8-3;  Daniel  S.  Greenberg,  The  Poittta  of 

PmwStktut  (New  Yorit:  New  American  Library,  1967).  pp.  aidoti?. 

»  MB.  HAS.  -Annual  Report  for  195A-97.**  PP-  S**  4SSJ  ""958-59."  PP-  S-4J 

Archives:  ir:  ussr:  us-ussr  Exchange  of  Scientists:  1 958.  See  also  nas.  Annual  Rgptrtftr 

J96J-62,  p.  107;  NAa>-HMcNnaR^ort22:S-H  (August-September  197s). 
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closer  understanding  between  the  scientists  of  East  and  Weft  were 
climaxed  by  a  formal  document,  the  Bronk-Nesmeyanov  exchange 
agreement  between  the  National  Academy  of  Scienoet  and  the 
Academy  of  Sciences  of  the  ussa,  signed  in  July  1959  and  named  for 
the  Presidents  of  the  two  academies.  The  agreement  permitted 
scientists  of  either  country  to  travel  abroad  under  the  sponsorship  of 
their  academies.  In  March  1962  a  new  agreement  increased  both  the 
number  of  scientists  permitted  and  the  length  of  their  visits,  even,  in 
certain  instances,  long-term  visits,  for  the  conduct  of  research.'* 


The  International  Geophysical  Year 

The  Iiucmational  Geophysical  Year  (igv),  conceived  as  a  follow-up  of 
the  International  Polar  Years  of  1882-1883  and  1932-1933,  was  first 
suggested  by  Academy  member  Lloyd  Berkner  in  1950.  Two  years 
later  tcsu  proposed  that  world  scientists  join  dunng  the  period  of  July 
1*  1957-December  31,  1958,  in  a  series  of  worldwide  geophysicad 
measurements  and  synoptic  observations  of  the  earth's  atmosphere. 
Ulterior,  crust  and  oceans  and  of  the  sun,  for  better  understanding  of 
the  dements  affecting  life  on  our  planet.  The  eighteen>month  period 
chosen  represented  the  maximum  of  the  eleven-year  cyde  of  sunspot 
activity." 

Some  forty-six  nations  initially  accepted  the  invitation  <m  behalf  of 
their  national  academies  (ultimately  a  total  of  sixty-seven  nations 
participated);  and  in  March  1953  the  National  Academy,  at  the 
request  of  icsu,  appointed  a  U.S.  National  Committee  for  the  igy  to 

**  HAS,  ^tnMMl  Rtport  far  1959-60,  pp.  8t-8s:  !96l-^,  pp.  106-107;  1962-63,  pp. 

9B-99;  NAS-NRc,  News  Report  72:44  (May-June  ig6a). 

See  also  M.  I.  Radovskiy's  "The  Earlv  Beginning  of  Scienlifir  Cooperation  hetwrcn 
Russia  and  the  Lniled  States. "  in  Pnroda  (Leningrad)  52:93-94  (1963).  with  a  transla- 
tion in  NAt  Archives:  org:  HiMorical  Data.  That  tame  year,  at  the  Academy  Cemeiuiia]. 
Professor  Vladimir  I.  Veksler  of  the  Russian  Academy  of  Scienoet  was  presented, 
jointiv  with  Edwin  M.  McVfillan  of  the  rnivcrsity  of  California,  the  $50,000  Atoms  for 
Peace  Award  (sa&,  Annual  Report Jor  1963-64,  p.  10;  Washington  fventt^  5lar,  October 
24.  1963.  p.  10). 

**  For  its  origin  as  "the  Third  International  Folar  Ycar»**  see  icsu  Mixed  Comausiioii 

on  Ionosphere,  "Proceediiigs  of  the  Second  Meeting,"  September  4-6.  1950;  Sydney 
("hapman,  IGY:  Y'ear  of  [hscoi'ery  (Ann  Arb<)r:  University  of  Michigan  Press,  1959), 
pp.  lot-ios;  H.  S.  Jones.  "The  Inception  and  Development  ot  the  igy,"  AtMois 
^  t/u  IGY,  1957-58  (London:  Pergamon  Press,  1959).  vol.  I,  pp.  383-413;  National 
Science  Foundadon.  BOIwgmpkf  for  At  InUnwHonal  Gtopkpiad  Ymr  (Washii^;ion: 
Govemment  Printing  Office,  1957). 
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develop  and  direct  the  scientific  and  technological  program  for  the 
United  States  and  coordinate  it  with  icsu.  It  was  to  work  with  the 
National  Science  Foundation,  which  would  obtain  and  administer  the 
principal  federal  funds  for  the  program.'*  In  1955  Congress  appro- 
priated $t  million  for  long  lead-dme  equipment  and  an  additional 
$18  million  in  1956. 

The  Academy  appointed  Joseph  Kaplan,  ucla  Professor  of  Physics, 
then  on  the  Air  Force  Scientific  Adv  isory  Board,  as  Chairman  of  the 
Academy  committee;  Alan  H.  Shapley,  physicist  with  the  Radio  Prop- 
agation Physics  Division  of  the  National  Bureau  of  Standards,  as 
Vice-Chairman;  and  Hu^h  Odishaw,  brought  from  the  office  of  the 
Director  of  the  National  Bureau  of  Standards,  as  Executive  Secretary 
(later.  Executive  Director).  Members  of  the  sixteen-member  Ameri- 
can committee  inchided  Allen  V.  Astin,  Lyman  J.  Briggs,  Emanuel  R. 
Piore,  Paul  A.  Siple,  A.  F.  Spilhaus,  Merle  A.  l  uve,  and  Lloyd  V. 
Berkner.  Berkner  was  also  Vice  President,  International  Special 
Committee  on  the  icy  (csaci),  of  which  Sydney  Chapman  of  England 
was  Chairman.  The  U.S.  National  Committee  for  the  igy  sub- 
sequendy  called  upon  almost  two  hundred  other  scientists  to  staff  its 
five  working  committees  and  thirteen  technical  panels. 

In  March  1956,  Alan  T.  Waterman,  Dhrector  of  nsp,  submitted  a 
special  report  requested  by  the  Senate  Appropriations  Gonmiittee 
and  prepared  by  the  Academy  on  the  programs  and  objectives  of  the 
National  Committee.  The  U.S.  program,  planned  by  the  nation's 
leading  geophysicists,  included  projects  in  aurora  and  airglow,  cos- 
mic rays,  geomagnetism,  glaciology,  gravity,  the  ionosphere,  lon- 
gitude and  latitude  determinations,  meteorology ,  oceanography,  seis- 
mology, solar  activity,  and  rocket  and  satellite  studies  of  the  upper 
atmosphere,  which  would  be  carried  out  in  the  United  States,  Alaska, 
the  Antarctic,  the  Equatorial  Pacific,  and  in  the  waters  of  the  Atlantic 
and  Pacific  Oceans." 


^NAS,  Ammd  Rtpert  fm  1952-51.  pp.  1.  98-39.  For  a  penaoal  aoooum  of  the 

organization  of  the  committee,  see  A.  H.  Shapley  to  Philip  Handler.  AugUll  tQ.  197S 

(nas  Archives:  Ps:  Executive  Secretary:  Rctirrnu-nt:  Rr< i-jxioii). 

"  National  Academy  of  Sciences  tor  Cuuunittce  un  Appropriations,  InUnuiiwruU 
Gtufkjtkal  Ymt:  A  SpttM  Rt^ort,  84th  Cong.,  id  Mw.,  Senate  Doc.  184. 1 956.  pp.  vii,  a. 
84-17  (oopy  in  nab  Archives:  ir:  icy:  VS  Natl.  Com:  Spedal  Report  for  Senate 
Committee  on  Appropriations).  Hncafter  cited  as  Sen  ile  D(k-.  124. 

The  work  of  the  U.S.  National  Committee  is  reported  in  nas.  Annual  Report  Jor 
1957-58,  pp.  79-86...  IMO-tfi.  p.  118.  For  a  chronology  of  membcnhip  of  the  U.S. 
Nackmal  Conwnktae  and  its  Executive  Committee,  tee  nas,  Rtpart  ra  US  Pngnm  far 
hUtmaHmiel  Ctapkfikal  Ymr  (icy  General  Report  No.  ai,  1965).  Appendixct  3  and  4. 
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Glacif>logisi  examining  the  interior  of  a  snow  cave  at  Kainan 
Bay.  Antarctica,  during  the  icy  (W.  O.  Field  photograph, 
courtesy  American  Geographical  Society). 


The  period  1957-1958  had  been  chosen  not  only  because  ii  coin- 
cided with  the  predicted  peak  in  the  eleven-year  cycle  of  solar  activity, 
but  also  because  of  the  advancement  of  the  disciplines  comprising 
geophysics  and  the  new  instrumentation  and  research  techniques  that 
had  become  available  in  the  twenty-five  years  that  had  elapsed  since 
the  Second  Polar  Year  of  1932-1933."  Prominent  in  the  Academy 
report  were  plans  to  make  "rocket  and  satellite  studies  of  the  upper 

'•In  1951  the  Academy  treated  a  new  section  in  its  organization  for  geophysics, 
reflecting  the  growing  prominence  of  that  field.  In  1953  the  geophysicists  in  the 
Research  Council's  Division  of  (ieol()gy  and  Geography  led  a  movement  to  create  a 
separate  division  of  "geophysics,"  which  was  res<)lved  when  the  division  was  renamed 
the  Division  of  Earth  Sciences  {has.  Annual  Rrportfor  1950-31,  pp.  10,  132;  1953-54, 
pp.  53-54;  NAS  Archives:  org:  nas:  Sections:  Geophysics:  ibid.,  g&g:  Name  Change  to 
Div.  of  Earth  S<iences:  June  1953;  Und.,  g&g:  Geology-Geophysics  Relationship). 
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atmosphere,"  obtaining  for  the  first  time  direct  observations  and 
measurements  in  the  ionosphere,  and  to  "send  rockets  and  satellites  to 
explore  outer  sp>ace."'"  Whereas  the  Polar  Year's  balloons  had  obser- 
vational capabilities  limited  to  heights  of  less  than  twenty-five  miles, 
the  U^*  rocket  program,  lofting  some  six  hundred  rockets,  would 
indude  baUoon-Uundied  vehicles  attaining  aldtudes  of  ahnost  sixty 
miles  and  the  Navy's  large,  ground-launched  ''Aerobee,"  reaching  a 
height  of  almost  two  hundred  miles.  Similar  rodcets  had  been  or  were 
beiog  developed  by  other  nations  for  the  igy  program.** 

An  estimated  twenty  thousand  to  thirty  thousand  scientists,  en- 
gineers, and  technicians  took  part  in  the  international  effort,  and 
almost  as  many  volunteer  observers  participated.  The  "year"  was  a 
widely  acknowledged  scientific  success.*'  So  successful  was  it,  in  fact, 
that  all  participating  igy  committees  continued  work  on  the  writing  of 
their  reports  on  the  "unprecedented  study  of  the  earth,  sun,  and 
space"  for  another  three  years,  the  U.S.  National  Committee  in  the 
Academy  remaining  active  until  the  reports  were  completed." 

The  most  dramatic  aspect  of  the  igy  was,  of  course,  the  satellite 
program— developed  by  the  National  Academy  and  carried  out  by  the 
Department  of  Defense — which  ushered  in  the  Space  Age.  The 
poaribilities  of  launching,  by  means  of  rockets,  a  vehicle  that  would 
chnde  the  earth  beyond  its  atmosphere  had  occupied  the  attention  of 
the  military  for  some  years.  In  the  United  States,  the  Army,  Navy, 
and  Air  Force  were  working  on  relevant  research,  and  it  could  be 

'•Senate  Doc.  114,  pp.  1.  a. 
The  mote  aignificant  ditoovery  during  the  euriy  satellite  experiments  tvas  James  A. 

Van  Allen's  discovery  of  radiation  belts  in  space,  indicating  that  the  earth  is  surrounded 
by  belts  of  charged  particles  trapped  in  the  earth's  magnetic  field.  The  finding  was 
reported  by  Van  Allen,  'The  Observation  ot  High  intensity  Radiation  by  Satellites  1958 
Alpha  tc  Gamma.**  in  icy  SMite  R^ort  Strm,  No.  3:  Some  PnHwdimry  Reports  of 
Es^erimnts  in  SaUOiUi  i9S8  Alpha  tmd  1958  Gamma  (Washington:  National  Academy  of 
Sciences,  uj^fi).  pp  7"^-n2:  in  Scimrf  !2S:]Fi09  (Dt-tf inlxr  ■iPi.  1958):  and  in  U.S. 
Congress,  House,  Committee  on  Appropriations,  National  Hctenct  Foundation.  National 
Atmiemq  of  Saemm.  R^ott  m  Kb  HafniMlMiM/  Geophyucat  Ymr.  Htarings  before  the 
Suhmmmlkt  tf  the  CamiiklM  m  AppnpnaHom,  86ih  cing^  1st  aess..  Fdiniary  1959,  pp. 
169- 171.  Hereafter  cited  as  NSF/NAS.  Report  on  the  IGY. 
••NSFINAS  Rrport  on  ihr  IGY.  pp.  15-17. 

*'  Hugh  Odishaw.  "International  Geophysical  Year:  A  Report  on  the  United  Suies 
PragnunrSoMMv  /27:115-128  (January  7.  1958):  ibid,,  129: 1599-1609  (December  a6. 
\^)xmd..  729:I4-25(|aittnry  2.  1959). 

Corresponrlrnf  e.  documents,  and  publications  relating  to  Academy  participation  in 
icy  oomprise  almost  550  feet  of  archival  material. 

"nas,  ifmnia/  Report  for  1958-59,  pp.  89-93;  ^  959-60,  p.  84;  19^0-61.  p.  118. 
ReganUog  the  Intematioaal  GeophjfM  Cooperadon.  1959,  see  p.  557. 
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Geophysicist  Edward  C.  Thiel  reading  a  gravimeter  on  thr  Blue  Glacier,  Olympic 
National  Park.  Washington,  as  part  of  the  icy  Blue  Glacier  Project  (Photograph 
courtesy  the  University  of  Washington). 

safely  assumed  that  the  Russians  were  similarly  engaged.  The  U.S. 
program  involved  the  launching  of  twelve  three-stage  rocket  as- 
semblies from  Cape  Canaveral,  each  capable  of  placing  a  spherical 
21.5-pound  satellite  in  orbit  at  an  altitude  of  about  three  hundred 
miles  and  at  a  speed  of  approximately  eighteen  thousand  miles  per 
hour.  The  orbits  of  the  instrument-laden  satellites,  covering  a  band  of 
40  degrees  on  either  side  of  the  equator,  would  make  possible  obser- 
vations by  almost  every  participating  nation." 

**NSFINAS.  Report  on  the  IGY,  pp.  17-19;  nas.  "The  United  States-iCY  Earth  Satellite 
Program."  June  1957  (nas  Archives:  ir:  us  National  Committee:  Earth  Satellite:  1957). 

Russia's  announcement  late  in  1956  of  her  planned  participation  in  the  igy  satellite 
program  appeared  in  Science  1 24 :674  (October  12,  1956). 
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A  "forest"  of  six  nike-asp  rockets  being  erected  on  the  deck  of  the  Navy  ship  U.S.S. 
Poinl  Defiance  to  aid  a  team  of  Naval  Research  laboratory  and  other  icy  scientists 
making  icy  radiation  studies  of  the  sun  during  the  echpse  of  October  12,  1958  (Official 
U.S.  Navy  photograph). 


It  was  with  some  fanfare  that  the  United  States  announced  on  July 
29,  1955,  that  its  plans  for  the  igy  included  the  launching  of  an 
earth-circling  satellite.  James  C.  Hagerty,  Press  Secretary  to  President 
Eisenhower,  gave  out  the  starding  news  at  a  White  House  Press 
Conference  at  which  representatives  of  both  the  National  Academy  of 
Sciences  and  the  National  Science  Foundation  were  present." 

Since  the  project  was  of  such  magnitude,  funding  fell  to  the 
Department  of  Defense,  and  the  choice  of  vehicles  and  launching 
rockets  came  to  lie  between  the  Navy's  Viking  and  the  Army's  Red- 

•*  Walter  Sullivan,  Science  Editor  of  the  New  York  Times,  who  covered  the  icy  with  a 
high  degree  of  technical  skill  and  competence,  has  told  the  whole  story,  including  the 
saga  of  the  satellites,  in  his  book.  Assault  on  the  Unhwum:  The  International  Geophysical 
Year  (New  York:  McGraw-Hill  Book  Co.,  1961). 
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Stone,  under  development  at  the  Redstone  Arsenal  in  Huntsville, 
Alabama.  I  he  Navy's  Viking  was  chosen  and  became  Project  Van- 
guard. However,  it  eruountcred  all  sorts  of  difficulties,  both  in 
produciiun  and  subsequently  in  the  attempts  to  launch  it. 

The  United  States  was  profoundly  shaken,  therefore,  by  the  Rus- 
sian announcement  on  October  4,  1957,  that  its  Sputnik  had  been 
successfully  launched  into  orbit,  was  circling  the  earth  every  ninety-six 
minutes  at  a  maximum  of  584  miles  out  in  space,  and  would  be  visflile 
over  Washington,  D.C.,  at  1:00  a.m.,  October  5.  Harvard  Observa- 
tory Director  Fred  L.  Whipple  said  later  that  day  that  for  some  time 
the  satellite  would  be  visible  only  over  Russia  and  the  north  and  south 
polar  regions.  A  second  Russian  satellite  was  successfully  launched  on 
November  3. 

On  December  6,  the  United  Sutes  tried  and  failed  to  launch  its 
Vanguard  from  Cape  Canaveral. 

It  was  three  months  later,  on  January  31.  1958,  before  the  first 
U.S.-IGY  satellite,  designated  1958- Alpha  (later.  Explorer  I),  blasted 
into  space  from  (]ape  Canaveral  and  went  into  orbit  at  a  maximum  of 
1,585  miles  out  in  space,  its  vehicle  the  Army's  Jupiter-C  rocket, 
Wernher  von  Braun's  adaptation  of  the  Army's  Redstone  rocket.'* 

The  orbiting  of  Sputnik  in  space  precipitated  a  new  national  crisis 
in  this  country,  raising  fears  of  iu  potential  military  application, 
calling  into  quesdon  the  adequacy  of  U.S.  education,  and  shaking 
world  confidence  in  the  technological  supremacy  of  the  United 
States.'* 

On  November  7,  1957,  a  month  after  the  Russian  success  and  the 
reorganizaticm  of  the  satellite  programs  in  the  services.  President 
Eisenhower  announced  the  creation  of  the  post  of  Special  Assistant  to 

the  President  for  Science  and  Technology,  naming  Mrr  President 
James  R.  Killian  to  that  office  as  his  full-time  personal  advisor  on  all 
policy  matters  having  a  scientific  bearing.  The  President  also  trans- 
ferred the  high-level  science  p>olicy  group,  the  Science  Advisory 
Committee  (sac),  set  up  in  the  Office  oi  Def  ense  Mobilization  in  1951 
following  the  invasion  of  South  Korea,  to  the  While  House  as  the 
President's  Science  Advisory  Committee  (psac).  Shortly  after,  Killian, 

'*  HAM,  IGY  Bulletin  No.  9.  March  1958;  HAS,  Awtmal  Report  for  1937-58,  pp.  79-80; 
ScifiK*  727:330  (February  14.  1958). 

»  William  C.  Davidon.  "Soviet  SateUite— U.S.  Rcacuoiis. '  BulUtm  <^  the  Atmme  SdfmliMit 
ii:S57-S58  (December  1957);  A.  R.  von  Hippd.  "Aiuwen  to  Spittnik?"  Aid.,  t4i  I  IS- 
117  (Mardi  1958);  Waller  SulBvaii.  Aamll  m  At  Umkmmu,  pp.  1-9. 
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Three  scientists  who  helped  develop  the  first  successful  American  satellite.  Explorer, 
hold  aloft  a  duplicate  of  it  at  a  news  conference  at  icy  headquarters  in  the  Academy 
building.  January  31,  ig^S.Uf Ho  right:  William  H.  Pickering,  James  A.  Van  Allen,  and 
Wernher  von  Braun.  the  Army's  rocket  expert  who  designed  the  Jupiter-C  missile  thai 
propelled  the  satellite  (Photograph  courtesy  Wide  World  Photos). 


as  Sjjecial  Assistant  to  the  President  for  Science  and  Technology,  was 
made  a  member  of  psac  and  elected  its  Chairman." 

The  reorganization  gave  Killian  the  assistance  of  seventeen  of  the 
nation's  most  distinguished  scientists,  engineers,  and  educators." 
And,  early  in  1959  President  Eisenhovk^er,  u{X)n  the  recommendation 

For  SAC,  see  p.  526.  On  psac,  sec  Harvey  Brooks,  "The  Science  Adviser,"  in  Robert 
Gilpin  and  Christopher  Wright  (eds.),  Scientisls  and  National  Policy  Making  (New 
York:  Columbia  University  Press.  1964).  pp.  73-96;  and  Detlev  W.  Bronk.  "Science 
Advice  in  the  White  House."  Science  /56: 1 16-121  (October  11,  1974);  Science  and 
Technology  in  Presidential  Policymaking:  A  Proposal,  pp.  15-16. 

Upon  the  organization  of  psac.  the  State  Department  reestablished  its  overseas 
science  program,  all  but  abandoned  since  1953,  and  appointed  scientific  attaches  to  the 
embassies  in  London,  Paris,  Rome.  Bonn.  Stockholm,  and  Tokyo  [Wallace  R.  Brode  to 
Bronk,  December  12.  1958  (nas  Archives:  AO&oepts:  Stale:  Office  of  Science  Adviser)]. 

The  seventeen  psac  members  under  Killian  were  Robert  F.  Backer,  Professor  of 
Physics,  cit;  WUliam  O.  Baker,  Vice-President  (research).  Bell  Telephone  Laboratories; 
Uoyd  V.  Berkner,  President.  Associated  Universities.  Inc.;  Hans  A.  Bethe,  Professor  of 
Physics.  Cornell;  Detlev  W.  Bronk,  President,  Rockefeller  Institute  for  Medical  Research, 
and  President,  nas;  James  H.  Doolittle,  Vice-President,  Shell  Oil  Co.;  James  B.  Fish, 
Elxeculive  Vice-President.  Bell  Telephone  Laboratories;  Caryl  P.  Haskins,  President, 
Carnegie  Institution  of  Washington;  George  B.  Kistiakowsky,  Professor  of  Chemistry. 
Harvard;  Eduin  H.  Land,  President,  Polaroid  Corporation;  Edward M.  Purcetl,  Professor 
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of  Killian  and  psac,  created  still  another  agency  for  formulating 
national  science  policy,  the  Federal  Council  for  Science  and  Technol- 
ogy, to  "promole  dotier  cooperation  among  Federal  agendes  in  plan- 
ning their  research  and  development  programs.**  The  Federal  Coun- 
cil, which  was  specifically  authoriied  to  consuk  with  the  Academy 
when  iqppiopriate,  comprised  his  Special  Assistant,  Killian,  and  higfa- 
levd  representatives  of  the  Departments  of  Defense;  Interior;  Ag- 
riculture; Commerce;  Health,  Education,  and  Welfiune;  the  Director 
of  Nsr,  Administrator  of  the  National  Aeronautics  and  Space  Admin- 
istration; the  Chairman  of  the  aec;  the  Science  Advisor  to  the  Secre- 
tary of  State;  and  the  Assistant  Director  of  the  Bureau  of  the 
Budget,'^  In  a  world  of  seemingly  tenuous  equilibrium  that  called  for 
accelerated  scientific  effort,  such  an  organization  of  policymaking 
agencies  seemed  necessary  and  likely  to  endure. 

The  immediate  imperative  of  the  President  and  his  Advisory 
Committee  was  to  determine  responsibility  for  the  future  of  the 
satellite  program  and  the  conduct  of  space  exploration.*"  Amid  gen- 
eral agreement  on  a  civilian  rather  than  military  agency,  Senator 
Hubert  H.  Humphrey  of  Minnesota  sponsored  a  fa^  designed  to 
create  a  Cabinet-level  department  of  science  and  technology.** 

Although  the  establishment  of  such  a  department  was  debated  in 


of  Physics.  Harvard;  Isidor  I.  Rabi,  Proft  nsoi  of  Physics,  Columbia;  H.  P.  Robertson, 
Professor  of  Physics,  err;  Paul  A.  Wms,  head  of  developmental  biolof^y.  Rockefeller 
Institute  for  Medical  Research;  Jerome  B.  Wuiner,  Director,  Research  Laboratory  of 
Ekctronkt.  mtt;  Htthtti  York,  Chief  SdenCiit,  Advanced  Research  Projectt  Agency, 
Department  of  Defense;  and  Jimld  R.  Zackarias,  Professor  of  Physics,  mit.  Consultants 
were  Hugh  Dryden.  Director,  National  Advisory  Committee  for  Aeronauiit  s;  Alhrrt  G. 
Hill,  Research  Director.  Weapons  Systems  Evaluation  Group,  Department  of  Defense; 
Emanuel  R.  Ptore,  Director  of  Research,  ibm;  Herbert  ScovUle,  Jr.,  Assisunt  Director, 
Central  Intelligenoe  Agency;  and  Alan  T.  WaUnmm,  IMreclor,  National  Sdenee  Founda- 
tion, [nas  Archives:  IXXC:  psac:  1958;  Science  727:805  (April  11,  1958)]. 

Succeeding  Killian  as  the  President's  Scictice  Adviser  and  psac  Chairman  were 
Kistiakowsky  in  1959.  Wiesner  m  1961,  and  in  1964  Donald  F.  Hornig,  Chairman, 
Department  of  Chaainry  at  Prinoelon. 

**  White  House  Press  Release.  March  1$,  1959,  and  Executive  Older,  March  13, 1959 

(nas  Archives:  exec:  fcst);  sk%.  Annual  Report  for  1959-^0.  p.  r,  A.  Hunter  Dupree  in 
James  L.  Penick  et  oL  (eds  ).  The  Politics  of  Amnican  Science,  pp.  say,  851.  See  Science 
729:67,  85,  129-136,  886  (January-April  1959). 

Report  of  psag,  March  a6, 1958,  "American  'introduction  10  Outer  Space* ,"  BtdhUm 
tf     Atomic  ScienHsts  1 4  :l8&-\89  (Mav  ig^iNSFfS'AS.  Report  on  the  IGY.  pp.  155  ff. 

Originally  proposed  by  Humphrey  three  months  Ix-fore  Sputnik  and  subsequently 
modified,  the  legislation  before  Congress  was  regarded  with  disapproval  by  many  in  the 
Academy,  by  the  President's  Special  Assisunt,  Killian,  and  by  the  nsf  because  of  its 
potential  centralization  of  sdenoe.  It  was  finidly  tabled.  See  J.  &  Duprtf  and  S.  A. 
takofr.  SdsMv  md  Ikt  JVMsr:  Fvlky  mA  PdUkt  (Engfewood  CKfls.  New  Jciwy: 
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I  Congress  for  over  a  year,  and  as  in  the  preceding  (eniury  finally 

»  rejected  as  unfeasible,  both  the  question  of  a  science  department  and 

*  the  space  problem  had  really  been  resolved.  Under  Presidential  aegis, 

t  PSAC  and  the  Federal  Council  provided  all  the  authority  needed  for 

I  the  coordination  of  the  government's  science  programs.  As  for  space, 

i  President  Saenhower  conferred  with  his  Special  Aasiitant,  James 

\  Killian,  who,  with  the  counsel  of  Alan  T.  Waterman  of  nsf.  Brook  of 

I  the  Academy,  and  Hugh  Dryden,  Director  of  the  National  Advisory 

i  Committee  for  Aeronautics  (naca),  proposed  NACA  as  the  nudeus  of  a 

'  new  space  agency.  The  President  agreed.  Congress  approved;  and  on 

t  October  i,  1958,  the  National  Aeronautics  and  Space  Administration 

r  (NASA)  came  into  being,  its  Administrator  T.  Keith  Glennan,  then 

[  President  of  Case  Institute  of  Technology,  and  its  Deputy  Adminis- 
trator Hugh  Dryden. 
Bronk  anticipated  the  outcome  of  the  legislation,  as  well  as  icsu 


plans  for  continuing  space  research;  and  in  the  late  spring  of  1958,  at 
the  urging  of  the  Executive  Committee  of  the  U.S.  National  Commit- 
tee for  ICY,  he  appointed  a  Space  Science  Board  under  Lloyd  V. 
Berkner  "to  survey  the  scientific  problems,  opportunities  and  implica- 
tions of  man's  advance  into  space."  More  immediately,  it  was  to 
provide  advice  on  extension  of  the  rocket  and  satellite  work  for  igy 
and  on  the  objectives  and  programs  of  space  science  to  the  govern- 
ment, to  NASA,  the  Advanced  Research  Projects  Agency  (akpa)  of  the 
Department    Defense,  and  to  nsf.  It  would  also  maintain  liaison  as 


Prentice-HalU  Inc.,  1961).  pp.  69-73,  161-169;  "as  Archives:  oong:  Bilb:  Sdenoe  le 

Technology  Act  of  1958. 

Lloyd  Bcrkner's  "Federal  Department  of  Science  and  Technolog\',"  appeared  in 
NSF/NAS.  Report  on  the  IGY.  Sec  also  U.S.  Congress.  Scmte, Estabiishment  oj  a  Commisswn 
m  a  DifituimM  af  Siitmt  md  Taknoiog^,  86lh  Cong.,  ist  ten^  Some  Report  408,  J ime 
18,  19S9  (copy  in  nas  Archives:  oong:  BiDt:  Embfiduacm  of  m  ConMntakMi  on 
Department  ofSdence  and  Technology);  Sdmcy  729:1265-1266  (May  8.  1959);  H.  H. 
Humphrey,  **The  Need  for  a  Department  of  Science."  Annals  of  AAPSS  527:27-35 
(January  i960);  Dael  Wollle,  "Governmeni  Organization  of  Science,"  Science 
/5/:l407-1417 (May  13,  i960):  A.  Hunter Dupree. "Central Scientific Organixadon in 
the  United  States  Govcnunent.*'  Minerva  7:453-469  (Summer  1963):  Herbert  Roback. 
"Do  We  Need  a  Department  of  Sdenoe  and  Technology?"  Stknu  16iM^  (July  4t 
1969)- 

**  For  the  congressional  testimony  on  space  research  leading  to  NASA,  and  tlie  MAC 
report  lo  Eisenhower,  /ntradiKfMi  io  Onfir  Spmu  (Washington:  Govemmeitt  Printing 

Office.  1958).  see  nas  Archives:  cong:  Corns:  Space  &  Astronautics:  Hearings:  National 
Aeronautics  &  Space  .Act:  1 958:  exfc:  psac:  Introduction  to  Outer  Space:  1958;  Dupre 
and  Laliotl,  Science  and  the  iSatton,  pp.  162-1 63;  A.  Hunter  Dupree.  "The  Challenge  to 
Dr.  KilHan*  Tatk  BH^iuamg  N«m  (January  1959),  pp.  81-23,  58;  A*  H.  Dupree  in 
Fenick  itaL,  TV  PtMa    Awmkm  Sdmue,  p|>.  aas-aa8. 
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the  representative  of  U.S.  space  research  with  icsu's  new  Committee 
for  Space  Research  (cospar).  organized  lhat  October.** 

Within  a  year,  a  commtotee  appointed  by  the  Board  at  the  request  of 
NASA  launched  studies  in  the  proUems  of  interplanetary  probes  and 
space  stations,  their  objectives  Venus  and  Mars;  and  the  Board  itself 
had  begun  discussions  of  ''the  problems  in  the  detection  of  extra- 
terrestrial life."** 

Prior  to  organization  of  its  Committee  for  Space  Research,  icsu  had 
established  in  August  1957  a  Special  Committee  for  Oceanic  Research 
(scor);  in  February  1958  another  for  Antarctic  Research  (scar);  and 
also  an  International  Geophysics  Committee  (cig)."  Their  correlative 
and  ccx)peraling  committees  in  the  Academy-Research  Council  were 
the  Committee  on  Oceanography  appointed  (as  pieviously  related) 
in  July  1 957,"®  and  the  Commit te<-  on  Polai  Reseanh  in  February 
1958.'*'  Still  another  icv-relaied  committee  in  the  Academy  was 
that  on  Meteorology,  set  up  in  December  1955  and  renamed  the 
Committee  on  Atmospheric  Sciences  in  1958."*  And  in  i960  Dr. 
Bronk  appointed  a  Geophysics  Research  Boaud.  Those  appointed  to 
the  new  Board  were  the  Chairmen  of  the  Space  Science  Board  and  of 
the  Committees  on  Atmospheric  Sciences,  Oceanography,  and  Polar 
Research;  the  Chairmen  and  one  additional  representative  each  from 
the  U.S.  National  Committees  for  four  international  unions  of 
science — those  in  astronomy,  geodesy  and  geophysics,  physics,  and 
scientific  radio;  the  Chairman  of  the  U.S.  National  Committee  for  the 
International  Geophysical  Year;  and  several  members-at-large.** 

**  A ymxial  Report  fnr  /957-5^.  pp.  2.  5,  71-72:  1938  f  9.  pp.  81-83^  ^7..-  "Space 
Scieruc  Board:  Researt  h  in  Spm:c"  Scieme  /  JO:  195-202  (July  24.  1959);  nas  Archives: 
AC&uepts:  Nationai  Space  Establishment:  Propfjsed:  1957;  ps:  Space  Science  Board: 
General;  oac:  nas:  Space  Sdenoe  Board:  General:  1958.  See  alio  AcMlemy  puhlintion, 
US.  SfMcf  Scimce  Program:  Rrport  to  COSPAR  (Waihil^pon:  NAS-MBC,  ig6o). 
•*  NAS,  Annunl  Rrport  f„r  19'>S-59.  p.  83. 

NAS,  Annual  Report  Jur  1958-59,  pp.  (J-i-^S:  1959~hO.  pp.  84-88. 
••  MS  NAS,  "Annual  Report  for  1956-57."  p.  422;  "1957-58,"  pp.  a-3,  5.  S9« ' 
Chapter  15,  pp.  stM^soA. 

NAS.  Annual  Repmt  for  1957 -5S,  pp.  68-69 Mf.;  SympoMum.  AmmtUn  M  A$  IGY 

(NAS-NRC  Publication  462,  1956). 

**  NAS,  Annual  Report for  1957-38,  p.  67;  nas  Archives:  org:  nas:  Com  on  Meteorology: 
1958.  A  report  by  the  Committee  on  Meteorology  on  reaeardi  and  education  in  that 

Held  (nas-nrc  Publication  479)  led  in  i960  to  the  establiahment  hy  Nsr  of  its  National 

fVntrr  for  .^tmosphcrit  Research  (ncar).  See  II. S.  Clongress.  House,  ('ommitlee  on 
Science  and  Astronautics,  The  S'aliimal  Snmce  Foundation:  A  General  Rrvuw  oj  Its  first  13 
Kmts.  89th  Cong.,  I  St  se».,  1965.  pp.  1 19,  123-124. 

"*  MMtAnnmlRtptit for  i960-6i,  pp.  1  la-i  14:  Ad  Hoc  Com.  on  h»t*iov  ProMerosof 
Geophysics.  October  a?.  19571  Cornell  to  Director,  mr.  November  1,  i960  (has 
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All  these  iGY-inspired  elements  were  to  contribute  vast  quantities  of 
information  to  the  World  Data  Center  set  up  by  the  Academy  with 
Hugh  Odishaw  as  its  Executive  DireGtor  just  prior  to  the  start  of  the 
IGY  In  1 957.  As  one  of  the  three  data  centers  set  up  during  the  igy»  it 
eooperated  with  similar  centers  in  the  ussr  and  in  Western  Europe, 
the  latter  oenter  also  directing  branches  in  Australia  and  Japan.*** 

The  intrinsic  and  extrinsic  accomplishments  of  **the  international 
iGY^  had  been  unprecedented,  chief  among  them  **a  vast  increase  in 
international  co-operation  in  science;  the  transformation  of  earth 
science  into  planetary  science;  [the]  example  of  how  international 
relations  can  be  amiably  and  fruitfully  conducted."'"'  So  much  had 
been  accomplished,  yet  so  much  remained  to  be  done  that  the  Year 
was  officially  extended  another  twelve  months,  as  the  International 
Geophysical  Cooperation,  1959."* 

Unofficially,  the  acquisition  and  verification  of  data  and  the  prepa- 
ration of  reports  continued  well  beyond  that  fmal  formal  year.  The 
Academy's  new  Geophysics  Research  Board  was  made  responsiUe  for 
die  World  Data  Center  and  pubUcadon  of  the /GFBulbf^'**  The 
U.S.  National  Committee,  briefly  recessed  in  1961,  continued  active 
untfl  May  1964  when  Frederick  Seitz,  then  President  of  the  Academy, 
and  Past  President  Detlev  Bronk,  notified  some  two  hundred  key 
participants  of  the  discharge  of  the  U^.  National  Committee  for 

ICY.'** 


Aiduves:  oac;  has:  GeopbyHcs  Reieardi  Board:  General:  i960);  see  also  org:  nas: 
CUB:  Governing  Board  Agenda  Item:  October  9,  i960. 

"•nas.  Ayimuil  Report  for  1957-58,  pp.  3,  85;  1958-^9.  p.  93.  For  the  indermite 
exicnsiun  ul  lis  operations,  see  nas  Archives:  c&b:  crb  Panels:  International  Lxchange 
of  Geophysical  Data:  ig6t. 

To  advise  on  problems  of  recording,  storage,  and  retrieval  of  sdentific  information 
and  data,  the  Academy  established  an  Office  of  Documentation  in  May  1959  (nas, 
Amtml  Report  for  1959-60,  pp.  -j^getseq.;  nas  Archives:  gov  Bd:  Advisory  Board  on 
Infiormaiion  it  Oocumentatioo  00  Sdence:  Piropoied:  1958). 

J.  Tiuo  Wilson.  I.G.Y.:  Thg  Ymr^lh*  Ntw  Momu  (New  York:  Alfred  A.  Knopf. 
1961).  p.  320. 

''^  s AS,  Annual  Report  for  1958-59,  pp.  89-90;  1959^0,  pp.  84-85. 
UK^,  Annual  Report  jor  1960-61 ,  pp.  113   114;  1961-62.  pp.  lA^-i-^-j. 

The  NAS  iCY BnUeHn.  first  appearing  as  an  insert  in  the  Act  TrarLuicttom.  ran  from 
No.  I.  July  igs7.  to  No.  g6.  May  1965.  See  MS  has.  "Annual  Report  for  1956-57 
p.  444:  nas  Archives:  oov  Bd:  Com  on  Relations  of  acu  wkh  t»  National  Committee 

foriGv:  1957-58. 

^^^^\^^'^^^'P<^M  1959-60,  p.  84;  1960-61,  p.  118  et  seq.;  .Seitz  to  I  cland  J. 
HaMonh.  Director  of  Nsr,  May  a6.  1964  (nas  Ardiives:  la:  icv:  us  National  Committee: 
End  of  Piogram). 
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Project  MohoU 

As  scientifically  imaginative  and  technologically  rigorous  as  the  space 
program  launched  during  the  igy  was  the  deep-sea  drilling  venture 

known  as  Project  Mohole.  It  had  its  origin  at  a  meeting  in  March  1957 
of  the  Earth  Science  Panel  of  the  National  Science  Foundation.  Panel 
member  Waller  Munk,  University  of  California  oceanographer,  dis- 
mayed that  none  of  the  projected  research  before  the  panel  looked 
forward  to  a  major  advance  comparable  to  the  physicists'  and  en- 
gineers' planned  leap  in  space,  suggested  a  drilling  project  of  compa- 
rable magnitude,  a  plan  to  penetrate  and  sample  the  earth's  mantle. 
Harry  H.  Hess,  Chairman  of  Princeton's  Geology  Department  and 
also  on  the  panel,  supported  Munk's  proposal  enthusiastically. "* 

The  project,  still  only  an  idea,  was  brought  up  a  month  later  at 
Munk's  home  in  La  Jolbu  Galifomia.  at  a  gathering  of  the  American 
Miscellaneous  Society,  or  Aifsoc  for  shmt,  a  convivial  group  con- 
ceived five  summers  before  at  the  Office  of  Naval  Research  by 
geophysidsts  Gordon  Lill  and  Carl  O.  Aleids  while  sorting  over 
res^uxJi  proposals  that  defied  recognized  categories  and  ended  in  a 
precarious  miscellany.  Joined  informally  by  other  congenial  scientists 
on  the  Washington  scene,  the  Society  met,  as  the  spirit  moved,  to  talk 
of  professional  matters  and  share  pleasantries.  At  the  AMSOC  meeting 
at  La  joUa  the  project  was  endorsed  highly. 

On  April  27,  19.07.  at  a  meeting  at  the  Cosmos  Club  in  Washington, 
an  AMSOC  committee  was  organized  to  attempt  to  put  the  program 
into  action.  Under  Gordon  Lill,  the  committee  included  Academy 
members  William  W.  Rubey  of  the  Geological  Survey,  Scripps  Di- 
rector Roger  R.  Revelle,  American  Geophysical  Union  President 
Maurice  Ewhig,  Hess,  and  Munk.  Other  members  were  Carl  Alexis  of 
the  Office  of  Naval  Research  and  Harry  S.  Ladd  and  Joshua  I.  Tracey 
of  the  Geological  Survey.'** 

With  outer  space  and  the  ocean  depths  spoken  for.  Project  Mohole 

Hess  was  ihrn  (.hairman  ol  ilu-  Research  Council's  Division  of  £arth  Sdcnces,  which 
would  include  a  new  Committee  on  Oceanography  that  July. 
•**HcM.  "The  AMSOC  Projea  to  Drill  a  Hole  to  the  Moboronck  DiMontiiniity.'* 
December  1957  (mas  Archives:  es:  amso<.  Project:  Proposed). 

Later  accounts,  often  conflicting  witli  Hess's  DctfinJjer  1957  paper,  are  rriund  in 
Hen.  "The  Anisot  Hole  to  the  Earth's  Mantle. "  Amencan  Sc%enttsl  •**:254-263  (June 
igfio);  Gordon  LUl  and  WUlard  Ba«com,  "A  Bore-Hole  to  the  Earth's  Mantle:  AMMMff 
Mohole.'*  JVofurv  itf^: 140-144  Qtdf  18. 1959);  BsMom.  The  Mohole."  Sdtnt^  Amm- 
am  200A\-A9  (AprO  1959);  Dwiid  S.  Greenbeig.  Tkt  PdWa  «f  Pun  Saemt, 
pp.  171-soB. 
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AMSoc:  Committee  members  who  supervised  Project  Mohole,  the  deep-sea  drilling  . 
venture.  Left  to  right:  Harry  Ladd,  Leonard  S.  Wilson.  Harry  Hess.  Arthur  Maxwell, 
Joshua  Tracey.  Linn  Hoover.  Gordon  G.  Lill  (chairman),  Edward  B.  Espenshade. 
Willard  Bascom.  William  R.  Thurston,  Capt.  Harold  E.  Saunders.  William  B.  Heroy, 
James  R.  Balsley,  and  Lt.  Col.  George  Colchagorr  (From  the  archives  of  the  Academy). 


intended  an  assault  on  the  last  frontier  by  the  drilling  of  a  hole 
through  the  earth's  crust  at  points  beneath  the  oceans  where  it  is 
thinnest  to  sample  the  underlying  mantle  of  rock  that  makes  up  84 
percent  of  the  earth's  volume.'"'  The  boundary  between  crust  and 
mantle  is  known  as  the  Mohorovicic  discontinuity  in  honor  of  the 
Yugoslav  seismologist  Andrija  Mohorovicic,  whose  observations  of  the 
seismic  waves  from  the  Croatian  earthquake  of  1909  led  him  to 
|X)stulate  the  existence  of  the  discontinuity.  The  drilling  would  be 
done  in  the  oceans  where  the  Moho  becomes  accessible  at  depths  of 
thirty  thousand  to  thirty-five  thousand  feet  below  sea  level.  On  land  it 
would  have  been  nearly  one  hundred  thousand  feet,  in  temperatures 
too  high  for  drilling  equipment.  A  truly  pioneering  project,  Mohole 
promised,  with  even  minimal  success,  a  better  determination  of  the 
age  of  the  earth,  its  history  and  internal  constitution,  of  the  distribu- 
tion of  elements,  and  new  insight  into  theories  of  continental  drift. 

At  a  meeting  of  the  International  Union  of  Geodesy  and 
Geophysics  in  Toronto  in  September  1957,  Hess,  Revelle,  and  British 
geophysicist  T.  F.  Gaskell  jointly  sponsored  and  obtained  approval  of 
a  resolution  urging  international  coop>eration  in  feasiblity  studies  of 
the  project.  A  Russian  scientist  at  the  meeting  announced  his  own 
country's  interest  in  a  similar  undertaking. 

The  sponsor  of  the  project,  for  which  initial  nsf  funds  of  $15,000 

Not  entirely  new.  the  idea  had  been  earlier  suggested  by  Frank  B.  Esubrook  in  his 
"Geophysical  Research  Shaft."  Scimce  I24  :6S6  (October  12.  1956). 


560  /  OETLEV  WULF  BRONK  (l950-»968) 

were  approved,  became  the  Academy-Research  Council  when  in 
April  1958.  with  Academy  assent,  the  amsoc  committee  of  fourteen, 
with  Gordon  Lill  its  chairman,  was  made  a  full-fledged  unit  of  the 
Divison  of  Earth  Sciences.*** 

By  late  1959  the  amsoc  cotnmitiee  was  ready  to  test  its  speculations. 
A  converted  Navy  freighter  barge,  equipped  with  experimental 
deep-water  drilling  gear  recently  developed  for  the  petroleum  indus- 
try, had  been  positioned  over  the  drilling  site,  fixed  by  four  huge 
outboard  motors,  with  the  ship's  heading  monitored  by  Sperry 
gyrocompasses.  The  rig  was  first  tested  successfully  in  3.000  feet  of 
water  off  La  Jolla  in  i960  and  then  moved  near  Guadalupe  Island,  off 
the  coast  of  Mexico,  to  develop  engineering  data  and  deep-sea  drilling 
experience  and  to  make  final  tests  and  modifications  lor  the  eventual 
driUtothe  Moho.>«* 

There,  in  sight  of  the  Mexican  coast,  in  April  1961,  the  project 
achieved  a  spectacular  success,  proving  possible  the  drilling  of  a  hole 
in  earth  beneath  water  at  least  twelve  thousand  feet  deep,  almost 
thirty  times  the  maximum  ever  previously  achieved.  It  indicated  that 
the  ultimate  goal  was  realistic  and  attainable."* 

At  the  point  where  contracts  were  to  be  let  for  construction  of  the 
huge  buoyant  drilling  platform  necessary  for  the  next  stage  of  opera- 
tions, the  Academy  turned  the  project  over  to  the  nsf;  and  the 
Foundation,  for  the  first  time  since  its  organizati<Hi,  assumed  opera- 
tional resp>onsibility  for  a  scientific  program.  The  responsibility  for 
ensuing  events,  however,  became  highly  controversial  as  differences 
arose  between  the  amsoc  committee  and  the  nsf  on  the  direction  and 
objectives  of  the  project  and  amsoc's  interest  in  an  extensive  inter- 
mediate program  of  sedimentation  research.*"  In  addition,  there  was 
the  hotly  debated  question  of  the  choice  of  the  prime  contractor  for 
the  platform.  Nor  was  Congress  amenable  in  1963  to  a  funding 
estimate  for  the  next  three  years  of  Pr«ject  Mohole  amounting  to 
''about  $68  million,**  or  to  the  subsequent  agreement  of  the  nsp,  its 
National  Science  Board,  and  the  Bureau  of  the  Budget  on  a  total  cost 
figure  of  $47*4  million  through  fiscal  year  ig67."' 

NAS.  Anmuil  Report  for  1957-58,  p.  4a;  1958-59,  pp.  48-43;  NSFINAS.  Rrport  on  the 
ICY,  pp.  93-94:  The  NaiimuU Scienu FomitdaliM:  A  GmmdlUmtmtfitsFint  19  Yem,  pp. 
85-105. 

***  WUUam  E.  Benson,  nsf  Pro^^ram  Director  for  Earth  Science*,  **Drilling  Benestth  (he 
Deep  Sea."  Smithsonian  I nstitution. ^mnia/ At^^/or  1961,  pp.  S97-4<iS«  HM^Ammd 
Report  jor  1959-60.  pp.  43-44. 

*>*NAS,i4iMMia/  Report  for  1960-61.  pp.  *l-tt.  68-69. 

"«  Philip  Abefaon,  "Deep  Earth  Sampling."  Science  162 (November  8.  1968) 

"*  NAS.  if MMof        for  1961 -62,  p.  68: 1962-63,  p.  63;  The  NaUmiat  Sdenee  fotmdtt- 
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Cum  /.  the  deep-sea  drilling  ship  that  participated  in  the  Academy's  experimental 
drilling  program  during  March  1961,  near  Guadalupe  Island,  off  the  coast  of  Mexico, 
as  pan  of  Project  Mohole  (National  Science  Foundation  photograph). 

In  January  1964,  up>on  the  appointment  by  nsf  of  Gordon  Lill  as 
Mohole  Project  Director,  the  Academy  discharged  its  amsoc  commit- 
tee and  established  new  Advisory  Committees  on  Site  Selection  and 
on  Scientific  Objectives  for  the  Mohole  Project."'  Despite  the  counsel 

don:  A  Genrral  Review  of  Its  First  15  Yean.  pp.  16-20.  102.  104;  Herbert  Solow.  "How  nsf 
Got  Lost  in  Mohole."  fortune  (May  1963),  pp.  138-141,  198-209. 
"*  NAS,  Annual  Report  for  1963-64,  p.  65;  The  National  Science  Foundation:  A  General 
Reirieu'  of  Its  First  15  Years,  p.  90. 
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Roger  Revelle  (right)  and  fellow  scientists  examining  a  core  sample  from  the  ocean 
bottom  during  Project  Mohole  test  drilling  (Photograph  by  Fritz  Goro,  Time-Life 
Picture  Agency). 


of  the  Academy  committees,  indecision  continued  over  whether  to 
build  an  intermediate  or  ultimate  ship  platform  for  the  project, 
whether  to  commence  with  a  thorough  exploration  of  the  earth's  crust 
or  to  drill  at  once  an  ultradeep  hole  to  the  mantle.  Still  other 
problems,  organizational  and  political,  added  to  the  growing  confu- 
sion in  the  undertaking. 

In  August  ig66.  Congress  disapproved  the  nsf  funds  budgeted  for 
the  project,  and  the  Foundation  asked  the  Academy-Research  Coun- 
cil to  terminate  its  activities  on  behalf  of  the  program.  In  December 
the  two  advisory  committees  of  the  Academy  were  dissolved."*  An 


NAS,  Annual  Report  for  1966-67,  p.  114;  nas  Archives:  Es:  amsoc  Com:  Mohole 
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ill-fated  venture  after  its  initial  success.  Project  Mohole,  though  it  had 
noc  delivered  a  sin^e  fragment  of  upper  mande  rock,  was  neverthe- 
len  intrinsicaily  sound  and  scientifically  important.^**  And  as  the 
Chaimian  of  the  Academy^-Research  Council  Division  of  Earth 
Sdenm  said,  there  was  no  quesdon  that  the  hole  would  be  drilled,  *^ 
not  now,  later,  and  if  not  by  us,  by  the  tfSSR.**"* 


The  Challenge  of  the  Space  Age 

As  a  result  of  its  activities  in  World  War  II,  the  Academv  experienced 
a  greater  change  in  the  decade  and  a  half  that  followed  than  in  all  the 
years  together  since  its  founding.  The  reorganization  and  expansion 
of  science  in  liie  tcderal  government  in  the  |>ostwar  years  was  re- 
flected in  the  restructuring  and  reviulization  of  the  Academy  serving 
the  new  science. 

"These  are  not  times  in  which  to  be  complacent,"  Dr.  Bronk  had 
said  in  his  report  of  1954  as  the  CM  War  settled  in  and  the 
International  Geophysical  Year  approached,  and  the  Academy 
reacted  to  the  energizing  effect  of  those  events  on  science  and  the 
nation:  The  activities  of  the  National  Academy  of  Sdences-National 
Research  Council  are  becoming  so  numerous  and  diverse  that  they 
cannot  be  adequately  described  in  a  document  that  is  reasonably 
brief  

The  membership,  staff,  and  expenditures  of  the  Academy  in  that 

period  reflected  the  expanding  role  of  science  in  government.  From 
349  in  1945,  the  membership  rose  to  592  in  i960;  that  of  the  Research 
Council  from  212  to  266,  with,  in  i960,  a  committee  and  board 
membership  totaling  several  thousand.  The  Academy's  professional, 


Project:  Gcnrral;  ibid.,  zs:  Corns  Advisory  to  nsf:  Mohole  Project:  GcnenU.  The  Mobole 
Project  (ornprisfs  fiftN-four  feet  of  archival  material. 

For  a  summary  oi  the  project  and  its  still  "reasonable  prospecu  for  proceeding,"  see 
Duid  S.  Graenberg.  "Mckhole:  The  Project  That  Went  Awry."  Sameg  HJ:  115-1 19. 
22S-827,  234-237  (January  1964);  also  T.  H.  van  Ardel.  "Deep-Sea  Drilling  for 
Scientific  PurfX)5es:  A  Decade  of  Dreams,"  Science  /60: 14 19-1424  (June  «9,  1968). 
"*  Gordon  UU  and  Willard  Bascom,  "A  Bore-Hdc  to  the  Earth's  Mantle:  amsoc's 
Mohole,"  Nature  7^'^:  140-144  (July  18. 1959);  ScHx.  "Stamnem  before  Subcoounittee 
on  Independent  Offkes,  Conunitiee  on  Appropriaiknit,  VS*  Senate,"  June  t%,  ig66 
(nas  Archives:  AC&Depts:  nsf:  Mohole  Project:  Future  Status):  Linn  Hoover,  Fxerudve 
Secretary  of  the  Research  Council's  Division  of  Earth  Siiciucs  during  Phase  I  of 
Mohole.  "A  Twist-Off  in  Mohole."  Ceoumes  UAl  (November  1966). 
"*J.  Hoover  MaUn  tt»  Sells.  June  6,  1966  (nas  Aiduvet:  ikolEDCptt:  Nsr  Moliale 
Project:  Future  Status).  See  also  Greenberg,  Tk§  FoKHa  tf  Pwn  SdfMr,  p.  171,  noie. 

MAS,  Anmmt  Btpmt  jm  1933-54,  p.  1. 
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executive»  and  aecrecarial  staff  (which  had  numbered  48  in  igig), 
grew  from  186  to  643  between  1946  and  i960."* 

The  total  expenditures  of  the  Academy  and  the  Research  CcMincO 
in  1945-1946  had  amounted  to  a  then  unprecedented  |«,73i,ooo, 

representing  $1,489,000  in  government  contracts.  $1,009,000  for 
studies  and  projects,  and  the  balance  for  administrative  expenses."*  I 
Increasing  steadily  until  1956-1957,  when  they  reached  $7,839,000,  ' 
Academy  exjjenditures  almost  doubled  in  the  post-Sputnik  years, 
rising  to  $14,725,000  in  1960,  of  which  $10,446,000  represented 
governmein  contracts,  $2,709,000  studies  and  projects,  and  finally  a 
relatively  stable  figfure,  administrative  expenses  of  $1 ,570,000. 

In  the  chaotic  state  of  the  postwar  world,  science,  long  on  the 
periphery  of  government,  was  now  an  acknowledged  national  re- 
source and  science  policy  a  national  imperative.  Its  initial  recognltioa 
as  national  resource,  set  forth  in  Vannevar  Bush's  SeUna,  the  Endim 
Ffontkr  in  1945  and  in  the  Steelman  report,  Somcfoiu^i'^iMicPoli^^  in 
1947,  took  legisladve  shape  in  the  establishment  of  the  Atomic  Energy  | 
Commission  and  the  Office  of  Naval  Research  in  1946,  the  science- 
oriented  reorganization  of  the  Department  of  Defense  in  1947-1949, 
the  establishment  of  the  National  Science  Foundation  in  1 950,  of  the 
National  Aeronautics  and  Space  Administration  in  1958,  and  the 
restructuring  of  the  National  Bureau  of  Standards  authorized  in 
i960.  The  array  of  Presidential  advisory  committees  and  councils,  | 
heavily  weighted  with  members  of  the  Academy,  which  counseled  I 
these  new  or  reoriented  sc  ieiice  elements  in  the  federal  establishment, 
measured  the  revolution  that  had  occurred  in  the  relation  of  govern- 
ment to  science  in  less  than  two  decades.'" 

Anticipating  the  new  role  of  science  in  government,  Bronk  had 
reestablished  the  authority  of  the  Academy  and  new  directions  for  iu 
Research  Council  as  the  operating  arm  of  the  Academy.  As  Chairman 
of  the  National  Science  Board  of  the  National  Science  Foundation 
and  a  member  of  the  Presidem*s  Science  Advisory  Committee,  he 
linked  the  Academy  with  the  scientific  community  and  the  federal 
science  programs.  The  Cold  War  and  progress  of  science  that  Innought 
about  the  closer  relationship  also  brought  an  increase  in  the  responsi- 
biUty  of  the  Academy  as  adviser  to  the  govemmenL 

"■nas  Aidiivet:  nas-niic,  Oifsnlilion  it  Mcmbm  pamphlctt;  Tdcphot 

Directories. 

HAS,  Annual  Report  for  1945-46,  p.  84. 
^HM^Awmal  Report  for  1997 '58,  p.  94;  1959-60,  p.  106. 

**'  See  Wamn  Weaver.  A  Great  Age  for  Science  (New  York:  Alfred  P.  Sloan  Foundatian, 

196 1 );  National  Science  ¥our\dMumJm>rsHngmStmilifiePf9gna,  t96l~i970:Came^ 
Coais,  and  FrqeOions  (Wathingion:  1961). 
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In  igGt,  six  months  before  the  end  of  his  twelfth  year  as  President 
and  seventeenth  year  of  elective  office  in  the  Academy- Research 
Council,  Dr.  Bronk  sent  a  long  personal  letter  to  the  membership  of 
the  Academy  declaring  his  intention  to  refuse  another  renomination, 
although  he  would  "gladly  serve  in  an  unofficial  capacity  whenever 
called  upon."  He  pointed  out  that  the  nature  of  the  presidency,  in  the 
light  of  the  Academy's  greatly  increased  opportunities  and  respon- 
sibilities, had  undergone  marked  change  in  his  twelve  years  in  office 
and  dial  tact  should  be  considered  in  the  choice  ot  a  new  President.  It 
had  been  a  "period  of  rapid  evolution  of  the  Academy,"  owing  much 
to  the  steady  growth  of  federal  involvement  in  sdenoe  and  technol- 
ogy. As  a  consequence,  the  Academy  had  been  ''called  upon  for  advice 
more  than  ever  before,**  and  had  become  **to  an  increasing  degree 
involved  in  broad  policy  issues  at  the  higher  levels  of  Government.*' 
The  activities  of  the  Academy  had,  as  a  result,  required  of  him  "more 
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Frederick  Seiu,  President  of 
the  Academy,  1962-1969; 
Chairman  of  the  National  Re- 
search Council.  1962-1969 
(From  the  archives  of  the 
Academy). 


than  normal  full  time"  and  would  henceforth  need  the  services  of  a 
full-time  President  in  a  salaried  office.' 

The  unexpectedly  large  res[>onse  to  the  letter,  as  the  Academy's 
Nominating  Committee  later  said,  indicated  "a  most  unusual  and 
overwhelmingly  enthusiastic  approval  of  the  directions  in  which  the 
Academy  [had]  moved  during  the  twelve  years  of  Dr.  Bronk's  presi- 
dency." The  Council  of  the  Academy  agreed  that  the  office  should  be 
"an  essentially  full  time  (>osition,"  but  to  avoid  the  |X)ssibility  of  a 
"permanent  president,"  recommended  that  the  incumbent  maintain 
his  ties,  through  leave  of  absence,  with  his  university  or  other  institu- 
tion, with  the  Academy  reimbursing  his  employer  for  at  least  part  of 
his  salary.  The  Council  would  nominate  only  one  candidate  for  the 
office,  although  the  membership  might,  as  was  its  right,  nominate 
others. 

The  members  replying  to  Bronk's  letter  had  suggested  more  than 
fifty  names  for  the  office.  The  Nominating  Committee's  unanimous 


'  Dedev  W.  Bronk  letter.  January  16.  1962  (nas  Archives:  nas:  Presidency:  Nature  of 
OfFice:  Consideration  by  Members). 
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choice  was  Frederick  Seitz,  Professor  of  Physics  at  the  University  of 
Illinois,  who  was  elected  at  the  Academy  meeting  in  April  1962.* 

Seitz  had  obtained  his  Princeton  doctorate  in  physics  in  1934,  when 
he  was  twenty-three,  and  moving  rapidly  up  the  academic  ladder,  had 
become  professor  and  head  of  the  Physics  Department  at  the  Car- 
negie Institute  of  Technology  shortly  after  the  beginning  of  World 
War  II.  During  the  war  he  wasaectkm  dnef  of  the  metaUurgy  project 
of  the  Manhattan  District  and  consultant  to  the  Secretary  of  War, 
servmg  as  dhnector  of  the  muning  program  in  atomic  energy  at  the 
Oak  Mdge  National  Laboratory  in  1946  and  1947.  In  1949  he  became 
Research  Professor  of  Physics  at  the  University  of  Illinois,  and  in 
1957,  head  of  the  department.  His  fields  are  the  theory  of  solids  and 
nuclear  physics.  In  1955  Seitz  became  a  member  of  the  Naval  Re- 
search Advisory  Committee  of  the  Office  of  Naval  Research  and 
chaired  the  committee  from  i960  to  1962.  From  1958  to  1961  he  was 
a  member  of  the  Defense  Science  Board  of  the  Department  of 
Defense,  and  Vice-Chairman  of  that  Board  in  1961  and  1962.  He  w  as 
science  advisor  to  the  North  Atlantic  Treaty  Organization  in  1959  and 
i960.' 

Tall  and  courtly  in  manner,  with  many  cultural  interests  (he  is  said 
to  know  all  the  Kochel  numbers  by  heart),  he  had  been  a  member  of 
the  Academy  since  1951  and  on  the  nrc  Governing  Board  for  four 
years,  furst  as  a  member  of  the  Academy  Council  and  then  as  Chair- 
man of  the  NRC  Division  of  Physical  Sciences.  He  assumed  the 
presidency  on  a  half-time  basis  on  July  1, 1961,  and  three  years  later, 
in  accordance  vrith  the  wishes  of  the  membership,  he  became  the  first 
full-time  President  of  the  Academy,  as  well  as  its  first  salaried  Presi- 
dent.* 

The  vastly  altered  outlook  and  the  wide-ranging  operations  of  the 
Academy  as  Seitz  took  office  in  1962  made  it  evident,  as  Bronk 
agreed,  that  he  must  have  sj>ecial  assistants  and  consultants  to  aid  him 
with  the  increased  administrative  responsibilities  of  the  office,  par- 

*  Report  of  the  Nominating  Commitlce  to  the  Memben ....  April  13,  1962  (nas 
Archives:  nas:  Com  on  Nominations:  Report);  nas  Aidum:  nas:  Presidency:  Nature 

of  Office:  Consideration  bv  Members:  1962:  nas,  Annual  Report  for  1961-62,  p.  17. 

*  In  1962  Seitz  became  a  member  of  the  President's  Science  Advisory  Corn  in  in  re.  and 
served  as  Chairman  of  the  President's  Committee  on  the  National  Medal  of  Science  m 

*  For  the  nature  of  the  "new^  office,  see  "Minutes  of  the  Academy."  April  a8.  1964.  On 
tlie  first  resident  c  in  Washington  purchased  by  the  Academy  in  1965  for  the  use  of  its 
President,  see  "Minutes  oi  the  (council,"  September  26,  1964.  pp.  9-10;  February  6-7, 
1965,  pp.  8-10:  June  5,  1965,  p.  10;  Dceenher  7,  1968.  pp.  14-15. 

On  Seta's  full-time  presidency,  see  na»-mbc  Ntm  Report  13 :89  (Novcrober-Deoem- 
ber  196s);  ilMi.  15:1, 4-6  (Fcbniary  1965):  Somm  147:715-716  (Fefannry  it.  1965). 
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ticularly  for  general  planning  and  overseeing  the  activities  of  the 
Research  Council.  The  President  was  subsequendy  to  have  a  number 
of  such  staff  advisors,  among  them  former  nsf  Director  Alan  Water- 
man; Academy  members  Harry  H.  Hess  and  James  A.  Shannon 
(retired  as  Director  of  the  National  Institutes  of  Health),  and  later 
Academy  member  R.  Keith  Cannan.* 

Changes  in  the  office  of  President  called  for  modifications  in  the 
Constitution  and  Bylaws,  and  eighteen  months  later  Seitz  appointed  a 
Committee  on  Flertive  Offires  to  consider  them.  The  committee 
recommended  election  of  a  full-lime  President  for  a  term  to  be 
eslablisfu'(f  in  each  case  by  the  Council,  but  for  no  more  than  six  years, 
at  which  time  he  should  be  eligible  for  reelection.  However,  no 
President  should  serve  f  or  more  than  twelve  years  or  beyond  the  age 
of  seventy.  The  term  of  other  officers  of  the  Academy  should  remain 
at  four  years,  but  subject  to  reelecdon** 

The  committee  furthermore  recommended  increasing  the  mem- 
bership of  the  Council  of  the  Academy  from  six  to  twelve  elected 
members  who,  with  the  officers  of  the  Academy,  would  meet  at  least 
four  times  annually,  rather  than  at  stated  meetings  of  the  Academy  as 
previously.  (They  would  actually  meet  almost  monthly.)  And  the 
Council  would  be  empowered  to  fix  the  compensation  and  allowances 
granted  to  the  President,  as  well  as  to  other  officers  as  it  deemed 
necessary  or  desirable.  The  committee's  proposed  amendments  to  the 
Constitution  and  Bylaws  were  adopted  by  the  Academy  membership 
in  October  1964.^ 

Under  the  impact  of  national  and  international  events,  and  of 
diligent  and  wise  administration,  the  Academy  that  Bronk  relin- 
quished to  Seitz  was  as  transformed  as  would  be  the  institution  that 
Seitz  turned  over  to  his  successor.  During  their  years  of  office,  the 
Academy  that  George  EUery  Hale  had  envisioned  as  "a  nauonal  focus 
of  sdence  and  research**  became  a  reality. 


The  National  Academy  of  Engineering 

President  Seitz  assumed  direcdon  of  an  organization  not  only  im- 
mensely complex  and  thriving,  but  also  facing  the  prospea  of  increas- 

•  "Minutes  of  the  Council."  December  8.  1962,  p.  7  rt  srq. 

*  Correspondence  in  nas  Archives:  sk&:  Com  on  Llecuve  Offices:  1963  &  1964. 

For  Sati"!  review  of  nas-niic  activilies  on  nking  oflke.  we  mm.  Afmmi  Rtpari  fm 
1962-^,  pu  s;  MAS  Archives:  nas:  Council  of  Academy:  Activhie*  Review:  ig6a. 
'  "Minutes  of  the  Council."  September  28,  1963.  p.  18:  Decenber  5,  1964,  p|>.  19-14; 
tUkS,AnmuUR^art/or  1963-64,  pp.  36-39;  1964-63,  p.  4. 
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ing  complexity.  In  the  summer  of  i960,  Augustus  B.  Kinzel  of  Union 
Carbide  Corporation,  the  Chairman  of  the  Research  Council  Division 
of  Engineering  and  Industrial  Research  and  a  member  of  the 
Academy,  had  written  President  Bronk  that  the  enj^ineering  profes- 
sion was  considering  the  establishment  of  an  academy  of  engineering. 
That  fall,  L.  K.  Wheelock,  Secretary  of  the  Engineers  Joint  Council 
(ejc),  representing  over  one  hundred  and  seventy  thousand  members 
in  the  national  engineering  societies,  confirmed  the  intention  of  the 
engineers  to  afford  themselves  of  opportunities  and  services  similar  to 
those  the  Academy  provided  in  sdence  and  raised  the  question  of  the 
relationship  of  the  proposed  new  academy  to  the  National  Academy 
of  Sdenoes.*  Bronk  was  requested  by  the  engineers  to  appoint  a 
representadve  to  an  ejc  committee  on  a  national  academy  of  en- 
gineering, and  in  January  1961  he  nominated  himself.*  A  year  later 
he  appointed  a  committee  under  Academy  Vice-President  Julius  A. 
Stratton  of  Mrr  to  consult  with  the  Engineers  Joint  CouncU  on  their 
plans,  thus  beginning  several  years  of  discussions  on  whether  the 
engineers  should  establish  an  independent  academy  at  affiliate  with 
the  National  Academy  of  Sciences.'" 

Shordy  after  his  election,  Seitz — unquestionably  the  most  history- 
minded  of  Academy  Presidents" — reviewed  the  cemury  of  Academy 
relations  Ix-tween  scientists  and  engineers,  their  representation 
among  the  incorporators  in  1863,  the  founding  of  the  National 
Research  Council  in  1916  with  the  assistance  of  the  Engineering 
Foundation,  the  work  of  the  mc  Division  of  Engineering  following 
World  War  I»  and  the  presidency  of  engineer  Frank  B.  Jewett  during 
World  War  II.  He  was  fully  aware  that  after  itt  first  half-century 
(when  nearly  one-sixth  of  the  Academy  members  %vere  engineers),  the 

*  Augustus  B.  Kinzel  to  Bronk.  July  1.  i960;  Secretary,  ejc.  to  Brunk,  November  4, 
i960  (MAS  Archives:  mvr  kmoc:  cjc:  nab:  PropoMd);  has  Ardiivet:  nab:  Hittory  of 

Esublishment:  1965:  nas.  Annual  RiptH far  1960-61 ,  p.  5. 

*  Bronk  to  I.  K  Whedock,  EJC.  JaniiMy  t,  1961  (nas  Aiduvct:  msr  A«oc:  qc:  nab: 

Proposed:  General). 

■*  "Minutes  of  the  Coundl.**  Fdmiary  10.  1962.  pp.  6-7:  nas,  Awmmi  Report  far 
/9$i>tf2,  pp.  19-to. 

On  the  imminence  of  the  new  academy  see  Seitz  to  Eric  A.  Walker,  June  6,  1 963  (nas 
Archives:  inst  Assoc:  ejc:  nae:  Proposed:  1963);  E.  B.  Wilson  to  Seitz.  June  j8.  1964: 
Seiu  to  £.  B.  Wilson,  June  15  and  83,  1964;  £.  B.  Wilson  to  Seiu.  November  14, 
1964  (NAS  Archives:  o«c:  HinoricBl  Dita). 

"  See.  e.g..  Seitz's  voluminous  correspondence  with  ion^^iine  Academy  members 
panic ularK  with  F.  B.  Wilson,  and  his  historical  account  of  the  Aiademv  in  I'.S. 
Congress.  House.  Committee  on  Science  and  Astronautics,  GovemmrtU  and  Science. 
Hearmgt  before  the  Subcommittee  on  Science,  Research,  and  Development  of  the  Committee  m 
Sdiwcf  md  AOnnmulk  1 . 88lh  Gong.,  ist  sess..  igSf.  pp.  $-9s. 
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criieiia  for  dectkm  to  the  Academy,  emphanan^  creative  scholarship 
as  determined  primarily  dirough  published  research,  had  placed 
large  and  important  groups  of  practicing  engineers  at  an  advantage, 
that  most  of  the  work  of  the  Research  GouncO  was  oriented  towaid 
engineering  or  applied  science,  and  that  the  ascendancy  of  sdence 
in  the  public  mind  since  World  War  I  had  been  paitly  at  the  expense 
of  the  prestige  of  the  engineering  profession.'^ 

In  March  1964,  after  consulting  with  Julius  Stratton's  still-active 
committee  and  accepting  its  recommendations,  Seitz  appointed  a 
Committee  of  Twenty-Five,  comprising  ten  members  of  the  Academy 
Section  of  Engineering  and  fifteen  members  named  by  the  Engineers 
Joint  Council,  as  the  nucleus  of  the  proposed  academy,  to  make 
sp>eciric  plans  for  its  activation.*^  It  was  originally  planned  that  the 
new  academy  would  be  established  indep)endently  with  a  congres- 
sional charter  of  its  own.''*  However,  upon  a  recommendation  of  the 
(Council  of  the  Academy,  the  committee  agreed  to  establish  the 
academy  under  the  Act  of  Incorporation  of  the  National  Academy  of 
Sciences. 

On  December  5,  i964,marluiig,asSdtzsaid,'*amiyorbiidinarkin 
the  history  of  the  relationships  between  sdence  and  engineering  in 

our  country,**  the  Council  of  the  Academy  approved  the  Ankles  of 
Incorporation  of  the  new  academy.  Five  days  later  its  twenty-five 
charter  members  met  in  the  Academy  building  to  organize  the  Na- 
tional Academy  of  Engineering  as  an  essentially  autonomous  parallel 
body  in  the  National  Academy  of  Sciences,  electing  as  its  first  Presi- 
dent, Augustus  B.  Kinzel.*^ 


"  Bronk  to  Kiiuel.  July  lo.  i960,  and  Sciu  to  Eric  A.  Walker,  June  6,  1963  (HAS 
AidUvcK  nnr  Amoc:  bjc:  mae:  PropOK4);  Sda,  PrMcntadoo  at  Pint  Mcetn^,  April 

17,  1964  (nas  Archives:  cScb:  Com  of  T\MCnty-Fivc  on  a  nae:  Meetings). 
"  SAS,  Annual  Report  for  1963-64 .  pp.  so-si;  Kinzcl  to  Seitz,  July  2,  1964  (nas  Archives: 
Und.,  General):  Seitz,  "Some  t  houghts  on  an  nae,"  na»-nrc,  Newi  Report  7^:59-57 
(luly-AuguM  1964);  "Minutet  of  the  Council "  September  a6,  1964,  pp.  5-8,  10-11. 

Coaoefiung  a  proposed  "National  Academy  of  Medicine."  see  "Minutes."  above,  pp. 
8-<);  NAS  A rf  hives:  org:  Projects  Proposed:  National  Academy  of  Medicine. 

Scitz  to  H.  1..  Dryden,  March  19, 1964  (NAS  Archives:  cScb:  Com  of  T«venty>Five  on  a 
nae:  Appointments:  Members). 

"  NAS,  Ammd  Ripart  far  §964^5,  pp.  67-69:  Smrny  I'M:  1661-1602  (December  as, 
1964);  John  Lear,  "Building  the  American  Dream,"  Sotm4mf  Review  (February  6.  1965). 
pp.  49-51;  Kinzel,  "The  Engineer  Goes  to  Washington,"  IrUrmationed  Science  and 
Technology  42 -.49-52  Qwnc  1965).  Sec  also  William  £.  Bullock,  consulting  mechanical 
engineer,  "The  NathMial  Acadeny  of  Engbioeriiig,'*  April  1965.  p.  4  (nas  Aidihwt: 
NAs:  Hinorf  of  EstaUUinient:  1965):  abo  nas  Arddm:  onrr  Assoc:  bjc:  Annual 
Report  1960-61.  ^      .    .  ^ 
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"For  many  yean,**  the  Engineering  Foundation  commented,  **lead- 
eiB  in  the  engineering  community  [had]  sought  to  more  efTcctiviely 
tttiliae  Che  capability  of  the  engineering  profession  and  to  focus  this 
capability  on  the  many  pressing  technological  problems  confrontiiig 
the  nation."'"  Directed  to  those  ends,  the  stated  objects  and  purposes 
of  the  NAE  were: 

To  provide  means  of  assessing  the  constantly  dianging  needs  of  the  nation 
and  the  technical  resources  that  can  and  should  be  applied  to  thein  . . . 
To  . . .  [promote]  cooperatiDn  in  engineering  in  the  United  States  and 

abroad  .  .  . 

To  advise  the  Congress  and  the  executive  branch  .  .  .  whenever  called  upon 
...  on  matters  of  national  import  pertinent  to  engineering  . . . 

To  cooperate  with  the  National  Academy  of  SdeiMes  on  matters  involring 
both  sdenoe  and  engincierii^ . . . 

To  serve  the  nation ...  in  ooimection  with  significant  problems  in  engineer* 
ing  and  technology  .  .  . 

To  recognize  outstanding  contributions  to  the  nation  by  leading  engi- 
neers. " 

The  initial  consideration,  of  estaUishing  effective  working  relations 
between  the  two  Academies,  one  composed  largely  of  academic  mem- 
bers, the  other  of  practicing  engineers,  devolved  on  the  Joint  Board, 
consisting  of  three  members  from  each  Academy,  as  stipulated  in  the 
Articles  of  Organization.  The  Articles  also  made  the  President  of  the 
National  Academy  of  Sciences  a  member  of  the  na£  Executive  Com- 
mittee.'* 

The  Articles  of  Organization  stipulated,  as  well,  that  the  nae 
Council  would  recommend  individuab  for  the  chairmanship  of  the 
Research  Council's  Division  of  Engineering  and  Industrial  Research. 
On  July  1,  1965,  John  A.  Hutcheson,  recendy  retired  Vice-President 
of  the  Wesdnghouse  Electric  Corporation,  became  the  first  Chairman 
appointed  under  the  new  procedure.  The  appointment  also  marked  a 


The  complete  title  of  the  Annual  Reports  from  1964  to  1965  on  would  be:  NMsMf 
Acadrmy  1^  SdmceslNatttmal  Aradrmy  of  Enginetnng/Natitmal  RiSMtnk  Cowdi.  THc  abort 
form  will  be  continued  in  these  iuuinoies. 

Brodiure,  EmgummtgPmtMmK  A  HaffCmtury  of  Servk»-^9I4-I964  (Ei^;iiweriiiv 
Fouiidation,  1964). 

'*NAS.  Annual  Report  for  pp.  ttg-tso.  For  the  Articles  of  Tncorpondoil, 

proposed  organization,  and  initial  committees  of  the  nac,  see  tb$d.,  pp.  289-148. 

The  qualificattoni  for  nae  memberahip  were:  "Important  oontributkxu  to  engineer* 
ing  thcoty  and  pradioe.  in«Juding  atgnifkant  contribudont  to  die  Ikennite  of  en> 
gmcering.**  and/or  "Demonstration  of  unusual  accomplishmenlt  in  the  pioneering  of 
new  and  developing  fields  of  technology"  (ibid.,  p.  831). 
'*  NAS,  Annual  Report  for  1964-65,  pp.  s,  17,  67-72. 
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first  step  toward  making  the  chairmanship  a  full-time  position.  The 
following  February,  the  division,  noting  that  the  efforts  to  promote 
industrial  research  so  prominent  in  its  work  during  the  igsos  and 
1950s  were  no  longer  necessary  or  part  of  its  activities,  became  simply 
the  Division  of  Engineering.'* 


Committee  on  Science  and  Public  Policy 

The  decade  after  Sputnik  witnessed  not  only  increasingly  closer 
Academy  relations  with  the  government  but,  for  the  first  time,  regu- 
lar communication  with  the  White  House.  It  began  in  1957  with 
Eisenhower's  appointment  of  James  R.  Killian  as  his  Special  Assistant 
for  ScieiKc  and  Technology'  and  Chairman  of  the  President's  Science 
Advisory  Committee  (psac).  The  succeeding  Administration  brought 
to  the  White  House  one  of  the  most  science-minded  of  Presidents, 
John  F.  Kennedy.'"  In  April  1961,  three  months  after  his  inaugura- 
tion, he  came  to  the  annual  meeting  of  the  Academy  to  speak  of  the 
"many  new  frontiers*'  of  science  opening  to  the  nation  and  of  his 
awareness  that  never  before,  **even  during  the  days  of  World  War 
11,"  had  there  1)een  a  time . . .  when  the  relationship  betiveen  science 
and  government  must  be  more  intimate.***' 

One  means  of  strengthening  that  relationship,  then  in  the  planning 
stage,  was  established  within  the  year,  with  the  organization  in  the 
Academy  of  an  advisory  body  representing  the  scientific  community 
and  composed  entirely  of  Academy  members,  its  Committee  on 
Science  and  Public  Policy  (cospup). 

The  need  for  an  indep>endent  body  of  scientists  to  evaluate  a  variety 
of  scientific  and  technical  questions  in  relation  to  public  policy  had 
become  apparent  to  George  Kistiakowsky  during  his  tenure  as  Science 
Adviser  to  the  President.  He  could  see  that  in  the  existing  situation, 
studies  in  this  area,  commissioned  directly  by  the  White  House,  would 


**  NA%,Anmuil  Rrportfor  196-1^5 .  p.  9H;  nas  Archives:  k^r;  Appointments:  Chairman: 
1965;  ibid.,  l&ik:  Name  Change:  February  1966. 

IndkaMive  of  the  riring  esteem  of  sdenoe  and  the  Aodcmy,  was  the  Stale  dinner 
given  by  President  Eisenhower  for  an  assembly  of  eminent  tdentl^l  in  January  1958 
[Sarrtce  H^:  \  \2  (  Jnlv  10,  1964)].  It  was  Kennedy,  however,  as  Jerome  Wiesner  said, 
who  "set  a  precedent  lor  Presidential  attendance  at  Academy  f  unctions"  [Where  Science 
and  Pontics  Mett  (New  York:  McGraw-Hill  Book  Co..  1965).  p.  6).  See  Profile  of  Jerome 
Wiemer  in  TWNiv  Ytukn  Oune  19  and  a6,  ig^s)* 
•*  NAB.  Anmd  Rtptnfvr  i960-61,  pp.  19-10. 
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have  to  be  dther  accepted  or  rejected  by  die  M^hite  House 
benefit  of  evaluatioii  by  independent  ■dentitlt. 

When  Jerome  B.  Wiesner  succeeded  Ktsriakowsky  as  Science  Ad- 
viser to  the  President  and  as  Chairman  of  the  Federal  Council  on 

Science  and  Technology  (rcST).  he  wrote  Detlev  Bronk,  as  PresideiU 
of  the  Academy,  that  he  too  saw  a  possible  role  for  the  Academy  in  the 
formulation  of  national  science  policies.  Following  discussions  at  the 
annual  meeting  of  the  Academy  in  April  1961,  Bronk  appointed 
Kistiakowsky  Chairman  of  an  ad  hoc  Committee  on  Government 
Relations  to  recommend  an  appropriate  advisory  mechanism  and  the 
scope  of  its  charge." 

In  February  1963,  the  standing  Committee  on  Government  Rela- 
tions (appointed  in  January  1962  on  the  recommendation  of  the  ad 
hoc  committee),  comprising  fourteen  members  representing  the  sec- 
tional disciplines  of  die  Academy,  became  the  Committfie  on  Sdenoe 
and  Public  Policy  (cospup),  with  Kistiakowsky  as  Chairman.  The 
G08PUP  was  charged  with  providing  basic  information  for  the  "coor- 
dinadon  and  long-range  planning  of  the  support  of  sdenoe  by  the 
executive  agencies  of  the  Federal  Govemment**  As  Kistiakowsky  said: 

There  is  growing  recognition  of  the  need  for  greater  coordination  and 
long-range  planning  ol  the  support  of  science  by  the  executive  agencies  of  the 
Federal  Government.  Such  planning  and  coordination  are  now  possible 
through  the  interaction  of  the  President's  Science  Advisory  Committee,  the 
Federal  Council  for  Science  and  Technology,  and  the  Special  AwiitMit  to  the 
President  for  Science  and  Techmrfogy.  Throu^  these  agencies,  the  National 
Academy  of  Sciences  has  [in  cospup]  new  opportunities  to  assist  in  the 
formulation  of  national  policies  and  programs. . . 

In  1962  Kennedy  established  an  Office  of  Science  and  Technology 
In  the  Executive  Offices  to  aid  die  Spedal  Assistant  for  Science  and 

Kktiakowiky  to  Brook,  Noveinber  to.  1959.  and  reply,  Deoembcr  9  (nas  ArcMvec 
BXEC:  pcst);  "Mbnitei  of  the  Cousidl,*'  December  1 1 .  i960,  pp.  6-9;  Weisner  to  Bronk, 

Januar)'  23,  1961  (nas  Archives;  org:  nas:  Com  on  Government  Relations:  Ad  hoc); 
"Minutes  of  Meeting  oi  [Standing]  C^om.  on  Govt.  Relations,"  November  27,  1961 .  pp. 
1-4:  NAS  Archives:  org:  nas:  Studies  of  Long-Range  National  Goals  for  Science: 
ig6o-6i:  "Minutes  of  the  Academy,"  Apifl  94,  196a.  pp.  13-14.  See  abo  has,  dmmti 
Rtftrtfor  1959-60,  pp.  i-s,  14;  1960^1,  pp.  a-s.  14-15: 1961-62,  pp.  6.  so-tl. 
"  NAS.  Amnuil  Report  for  1962-63 ,  pp.  112-1 13;  "Minutes  of  the  Council."  February*  g, 
1963,  p  9.  See  also  Lee  Anna  Embrey,  "The  Role  of  the  National  Academy  of  Sciences 
in  Long-Range  Fbnnii^f  for  Sdenoe.**  NAS-nac  R^mt  l4i60-1S  (Septeaaber- 
Oclober  1964);  Kenneth  Kofmdil,  "ooavup,  Caagnm  and  Sdentifk  Adnot,**  Jmmmttf 
PtkHa  29:100-120  (February  1966);  Harvey  Brooks  (aaember  of  fftac,  1959-1964; 
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01  Technology  in  the  implementation  of  advice  from  the  cospup,  the 
PSAG,  and  other  tourcet  and  to  provide  the  Special  Aatistant  with 
B<  neceasary  permanent  staff  support.  Directed  by  the  Special  Assistant, 
c  who  chaired  the  psac  and  the  pcst  as  weU»  the  Office  of  Science  and 
t  Technology  was  to  complete  the  poticymaking  apparatus  for  science 
i  and  technology  within  the  White  House.'^ 

i  The  cosPUP,  without  the  necessity  of  waiting  on  the  traditional 

I         formal  request  for  Academy  advice,  became,  as  anticipated,  an  effec* 

I  tive  agency  providing  counsel  to  the  government  on  political  issues 

t  involving  technical  considerations  and  offering  broad  counsel  on  the 

needs  and  opportunities  in  the  major  fields  of  science.  It  served  as  an 
^  authority  and  arbiter  for  legislative  and  executive  supf>ort  of  science. 


identifying  and  analyzing  "the  most  important  and  promising  di- 
rections for  future  research  in  the  sciences  and  in  the  applications  of 
science  to  critical  public  problems."** 

The  co8PUP*s  first  published  report,  Hu  Growth  of  Worid  PopulatUntt 
was  prepared  by  a  panel  under  the  chairmanship  of  W.  D.  McElroy, 
and  published  in  mid-April  of  1963.  It  addreoed  the  problem  of 
uncontrolled  world  population  growth  and  immediately  attracted 


nationfvide  attention  and  almost  unanimously  fovoraUe  reaction 

t  from  the  press.  Publication  of  the  report  was  followed  that  same 

t  month  by  an  announcement  by  the  National  Institutes  of  Health  that 

t  its  budget  would  include  an  additional  $4  million  in  the  coming  fiscal 


year  for  research  on  the  biology  of  human  reproduction. 

A  few  days  later,  the  influential  Christian  Science  Monitor  com- 
mented that  "Historians  are  likely  to  say  that  birth  control  emerged 
from  the  shadows — locally,  nationally,  and  internationally — in  1963." 
It  cited  first  the  Academy's  recommendadons  and  then  noted  that 


Chairman,  cospup,  1965-1978},  "A  Brief  History  of  [cospup]."  July  a,  1969  (nas 

Aidiivci:  cIa:  coinip:  Hiiioiy);  Sdmu*  l49:SSSi  (August  a^,  1965). 

**MM,  Ammd  R^ort  for  1962-63,  p.  119;  nas  ArchiveK  nac:  ocr:  igSt:  Same* 

736:32-34  (April  6.  1962);  ibid..  137:270  (July  27.  1962).  .Sec  also  Harvey  Brooks.  "The 
Science  Adviser,"  in  Robert  Gilpin  and  Christopher  Wright  (eds.),  Scimlists  and  NatitmU 
Poiicy  Making  (New  York:  Columbia  University  Press,  1964).  pp.  73-96, /uutm. 

For  the  intereit  of  Congren  in  an  OCIioe  of  Science  and  Technology  of  its  own,  lee 
Congressional  Record  / 09: 13663-13665,  88th  Cong.,  ist  seas..  July  50,  196$. 

"s.  D.  Cornell  to  L.J.  Haworth,  August  26.  196$  (NAS  Archives:  ck»:  OO0Ur: 
General:  1963);  Sciaue  141:27-28  (July  5.  1963). 

In  March  1966,  the  National  Academy  of  Engineering  established  iu  cognate  unit, 
the  Committee  on  Public  Engineering  PoKcy  (oorar).  See  has.  Annual  Reptrt  far 
1965-66,  p.  60;  1966-67,  pp.  67-68. 
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The  United  States  Government  in  a  major  change  of  poUqr  offered 
to  help  other  naticms  with  birth  control,  if  requested.**** 

The  cospiiP*s  report  on  world  population  was  followed  by  a  second 
study,  The  Growth  of  U.S.  Population.  This  report  was  written  to  offseC 
anticipated  criticism  from  third-world  nations  that  the  United  States 
was  attempting  to  influence  population  reduction  in  those  countries 
without  attempting  to  regulate  its  own.'^  Both  of  the  population 
studies  were  funded  bv  the  Populatiori  Council. 

In  April  1963  the  American  S(K  iety  of  Biological  Scientists  passed  a 
iormal  resolution  requesting  the  Academy  "to  enunciate  the  princi- 
ples and  philosophy  which  could  serve  as  a  basic  policy  in  the  future 
conduct  and  administradcm  of  federal  programs  in  support  of  fun- 
damental research.***'  Similar  resoludons  were  passed  by  other  sden- 
dfic  societies,  and  the  cospup  undertook  a  study  of  the  subfect, 
supported  by  a  grant  from  the  Ford  Foundadon.  In  March  1964  the 
Committee  issued  iu  report.  Federal  Syfiport  ef  Bask  Ramnh  in  /wtilM- 
tknu  ef  Hig^  Learning,  which  had  die  c^ect  of  moderating  an 
extensive  debate  that  had  developed  between  scientists  in  universities 
and  the  federal  government  on  the  evoludcm  of  policies  ooncemiiig 
the  support  of  basic  research. 

The  COSPUP  achieved  another  major  "first"  in  the  relationships  of 
the  Academy  with  the  federal  government  under  the  first  contract 
between  the  Congress  of  the  United  Slates  and  the  National  Academy 
of  Sciences.  The  contract  derived  frotn  a  recjuest  to  the  National 
Academy  of  Sciences  late  in  1963  from  Representative  Emilio  Q. 
Daddario,  Chairman  of  the  Subcommittee  on  Science,  Research,  and 
Development  of  the  House  Committee  on  Science  and  Astronautics. 
Mr.  Daddario  was  seeking  a  comprehensive  study  of  those  aspecu  of 
policy  that  the  government  must  consider  in  its  support  of  sdenlilic 
research.** 

The  request  was  put  before  an  ad  hoc  panel  of  seven  members  from 
the  GO8PUP  and  d^t  other  scientists  designated  by  Kistiakowsky  for 

"CAmfton  icimf*  Monitor,  May  I.  1963. 

^m^AmmdReportJorl9€2-63,  pp.  11^114; Soma l'W:88l-a»<Apta  19.  igSj): 
TUGimUk^WeM  Populatim  (nas-WRC  Publication  1091.  1963):  The  Growth  of  U  S 

Population  (nas-nrc  Publication  1279.  1965):  John  Lear.  "Will  the  Science  Brain  Bank 
Ck)  Conglomerate? ".  Saturday  Rnnew  ^uly  5.  1969).  pp.  4»-4*-  ^  sympoHum 

on  world  food  supply  in  has,  Procndmp  56:S05-S88  (August  15.  1966).   

»  Sec  the  Preface  to  fiAwl  S^tppm  tfBem  RMtmnk  im  imHuMmt  4  Hig^  Umnmg 
(Washington:  NAS-NKC,  1964). 

NAS  Archives:  coNTRAf  TS  Congress:  1964;  ibid.,  c4cb:  co&pup:  General:  1963;  NAS. 

Anmial  Report /or  1963-64,  pp.  183-184. 
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Harvey  Brooks  (left),  George  B.  Kistiakowsky,  and  Frederick  Scitz  present  the  cospup 
report  on  applied  science  to  the  House  Committee  on  Science  and  Astronautics.  May 
85.  1967  (From  the  archives  of  the  Academy). 


the  project.  The  resulting  report,  published  in  1965,  was  entitled 
Basic  Research  and  National  Goals. 

A  member  of  Congress  described  it  as  "not  only  genuine  achieve- 
ment and  utility  in  itself,  but  a  significant  milestone  in  congressional 
methods  of  gathering  talented,  objective  assistance  to  its  use."  It 
provided,  as  the  cospup  reix)rts  were  intended  to  do,  cogent  and 
informative  discussions  of  the  principles  underlying  congressional 
allocation  of  resources  in  support  of  science.'" 

A  second  rep>ort  to  the  House  Subcommittee  was  submitted  in  1967 
and  was  also  prepared  by  a  sp>ecial  cui  hoc  committee.  It  consisted  of 
seventeen  essays  appearing  under  the  title,  Applied  Science  and 

'*Sc«  Bask  Research  and  National  Coats:  A  Report  to  the  Committee  on  Scinue  and 
AstronatUics,  U.S.  House  of  Representatives,  by  the  National  Academy  of  Sciences  (Washington: 
Government  Printing  Office.  1965).  pp.  v.  1-4;  nas.  Annual  Report  for  1964-6^.  p.  65: 
Congressman  George  P.  Miller  (D-Calif.)  quoted  in  Science  H8.&0S-6O9  (April  30. 
1965):  also,  ibid.,  p.  897  (May  14.  1965);  John  Lear,  "Will  the  Science  Brain  Bank  Go 
Cx>nglomerate?"  (previously  cited),  pp.  42-43- 
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Tedmological  Progress,  and  addressed  a  series  of  questions  posed  by  the 
Home  Cominitlee  on  Sdence  and  Astronaudcs  rdadng  co  require* 
ments  for  sucoeisful  applications  of  scientific  knowledgpe." 

The  CXMFUP  has  sponsored  a  group  of  studies  that  have  attracted 
wide  interest  within  the  scientific  community — surveys  of  specific 
fields  with  recommendations  to  the  government  of  appropriate  sup- 
port leveb  and  identification  of  promising  areas  of  research.  Accord- 
ing to  Harvey  Brooks,  Dean  of  Engineering  and  Applied  Physics  at 
Harvard,  who  succeeded  Kistiakowsky  as  Chairman  of  the  gospup, 
"the  disciplinary  reviews,  or  planning  reports,  have  constituted  the 
most  imp)ortant  single  activity  of  cospup."'* 

The  first  such  report,  Ground-Based  Astronomy:  A  Ten-Year  Program, 
was  published  in  1964  and  was  concerned  mainly  with  the  need  for 
astronomical  facilities.  The  next  reports,  published  in  early  1966, 
were  Plant  Sciences  and  Digital  Computer  Needs  in  Colleges  and  Univer- 
sities, One  of  the  most  widely  recognized  reports,  prepared  by  a  panel 
under  the  chairmanship  of  Harvard  chemist  Frsuik  H.  Westheimer. 
was  entitled  Chemisiry:  Opporhmiiks  and  Needs, 

Like  the  initial  reports  on  the  state  of  particular  disciplines,  those 
published  later  in  the  gospup's  first  decade— on  physics,  mathematical 
sciences,  the  behavioral  and  social  sciences,  and  the  life  sdeoGca— In 
each  instance  analyzed  and  evaluated  current  status,  identified  im- 
mediate critical  problems,  and  suggested  courses  of  action. 

The  GOSPUP's  precedent-setting  procedures,  which  gave  science  and 
technology  a  voice  at  the  highest  policymaking  levels  of  government, 
transcend  in  importance  the  studies  it  produced,  in  the  opinion  of 
George  Kistiakowsky.  The  cospup  was,  for  example,  the  first  nas 
committee,  comprising  Academy  members  only,  to  address  itself  to 
major  issues  of  science  and  public  policy.  The  parent  committee  was 
entirely  free,  of  course,  to  call  in  such  experts  as  it  deemed  desirable 
for  the  effecuve  examination  of  the  particular  problems  at  hand. 

Innovations  of  the  Kennedy  Years 

The  Kennedy  years  were  a  highly  active  and  innovative  period  in 
national,  international,  and  Academy  affairs.  At  the  annual  meeting 

Sec  Applied  Snrnrf  and  Tfchnologiral  Progrrss:  A  Report  to  the  Commttee  on  Science  and 
Astronautics,  U.S.  House  oj  RepresenUUtves,  by  the  Natwnal  Academy  of  Satmeu  (Washington: 

Govermncfit  Ptioiing  OffioCa  19^)* 
Harvey  Brooks,  "A  Brief  Hiilory  of  [ootrorT  (previottily  died),  pw  5. 
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S.  Dillon  Ripley,  Secretary  of  the  Smithsonian  Institution,  and  three  Secretaries 
Emeriti,  who  held  the  post  successively.  From  the  left:  Leonard  Carmichael  (1953-1964), 
S.  Dillon  Ripley  (1964-    ),  Charles  G.  Abbot  (1928-1944),  and  Alexander  Wetmore 
(1945-1952)  (Photograph  courtesy  the  Washington  Post  Company). 

of  the  Academy  in  April  1961,  President  Kennedy  made  special 
references  to  the  ongoing  Oceanography  Committee  and  to  another 
committee,  which  he  had  recently  requested  the  Academy  to  appoint, 
to  evaluate  current  research  relating  to  the  conservation  and  de- 
velopment of  the  nation's  resources.  In  November  1962  the  Commit- 
tee on  Natural  Resources,  its  consultants,  and  the  Academy  staff 
completed  the  study.  Accompanied  by  separate  reports  on  the  need 
for  research  in  expanding  and  making  better  use  of  the  nation's 
renewable  resources;  of  water,  minerals,  energy,  and  marine  re- 
sources; and  for  better  understanding  of  related  social  and  economic 
factors,  the  summary  report  found  this  country,  "in  contrast  with 
many  other  areas  of  the  world  ...  in  a  relatively  favorable  position 
both  in  its  supply  and  in  its  use  of  natural  resources,"  but  gravely 
challenged  by  the  needs  of  less  fortunate  nations,  particularly  those 
where  reduced  death  rates  and  rapid  population  growth  tended  to 
increase  their  needs. 


NAS.  Annual  Report  for  1960-61 ,  pp.  19-20;  1961-62,  pp.  3-4,  ai;  1962-63,  pp.  93, 
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Harrison  Brown,  Foreign  Secretary  of  the  Academy  (fecond from  the  left),  confers  with 
U.S.  and  Philippine  scientists  at  the  second  U.S.-Philippines  workshop,  Washington, 
D.C.,  November  1966  (From  the  archives  of  the  Academy). 

The  needs  of  the  developing  nations  were  of  particular  concern  to 
the  Foreign  Secretary  of  the  Academy,  Harrison  S.  Brown,  who  had 
been  appointed  to  that  post  in  January  1962  following  the  untimely 
death  of  H.  P.  Robertson.  Brown,  Professor  of  Geochemistry  at  the 
California  Institute  of  Technology,  was  elected  to  a  four-year  term  as 
Foreign  Secretary  that  April. In  contrast  with  past  Foreign  Sec- 


111;  Natural  Resources:  A  Summary  Report  to  the  President  of  the  United  States  (nas-nrc 
Publication  1000.  1962).  p.  i.  The  reports  of  supporting  studies  were  as  follows: 
Renewable  Resources  (Publication  iofH>-A);  Water  Resources  (Publication  looo-B);  Mineral 
Resources  (Publication  ickx)-(^);  Energy  Resources  (Publication  looo-D);  Marine  Resources 
(Publication  hkk>-E);  and  Social  and  Economu  Aspects  of  Natural  Resources  (Publication 
lOoti-G).  A  seventh  repon,  on  environmental  resources,  was  never  published,  although 
it  was  covered  in  A  Summary  Report.  For  the  warning  of  the  impact  on  resources  of  an 
unprecedented  population  growth  throughout  the  world,  see  A  Summary  Report,  pp. 
21-27.  See  also  the  earlier  Present  Needs  for  Research  on  the  Use  and  Care  of  Natural 
Resources  (nas-nrc  Publication  288,  1953). 

A  footnote  to  the  history  of  Academy  concern  with  natural  resources  has  been  its 
interest  in  solar  energy,  first  stimulated  by  the  Secretary  of  the  Smithsonian.  Charles  G. 
Abbot,  who  wrote  extensively  on  its  possibilities.  See  nas,  Annual  Report  for  1923-24 ,  pp. 
23-54:  Smithsonian  Institution,  Annual  Report  for  1931,  1932,  1943;  nas.  Annual  Report 
for  1949-50,  pp.  5.  29;  symposium  in  nas.  Proceedings  -^7: 1245- 1 306  (1961). 
**  Bronk  to  Harrison  S.  Brown,  January  23,  1962  (nas  Archives:  nas:  Officers:  Foreign 
Secretary).  The  following  year.  Dr.  Robertson's  many  friends  provided  the  Academy 
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reiaries,  who  had  concentrated  on  relations  with  Europe,  Brown  had 
"a  strong  personal  interest  in  the  scientific  interactions"  between  the 
United  States  and  both  the  developing  nations  and  the  nations  of 
Eastern  Europe.'* 

As  head  of  the  Academy-Research  Council's  Office  of  Interna- 
tional Relations — which  he  renamed  the  Ofike  of  the  Foreign 
Secretary — Brown  found  both  Bronk  and  Jerome  Wiesner,  Science 
Advisor  to  President  Kennedy,  fevorable  to  an  expanded  role  for  the 
office.  With  generous  support  from  private  foundations,  notably  the 
Fofd  Foundation,  Brown  reorganized  the  Office  of  the  Foreign 
Secretary  into  sections  on  Africa;  Latin  America;  Eastern  Europe 
(including  the  Soviet  Union);  International  Programs;  and  Interna- 
tional Organizations  (including  icsu  and  unesco).  The  Pacific  Science 
Board,  which  had  long  reported  directly  to  the  Research  Council's 
Governing  Board,  was  brought  into  the  Office  of  the  Foreign  Secre- 
tary to  form  the  nuc  leus  of  a  sixth  section,  on  the  Pacific-Far  East.** 

Over  the  next  several  years  additional  funding  from  the  State 
Department's  Agency  for  International  Development,  the  National 
Science  Foundation,  and  other  government  agencies  made  possible  a 
wide  range  of  activities.  Expanding  efforts  begun  under  Robertson, 
American  scientists  traveled  to  developing  countries  around  the  globe 
to  investigate  scientific  and  technological  facilities,  institutional  ar- 
rangements, and  manpovrer,  sharing  their  expertise  with  government 
officials  and  scientists  in  the  host  countries  and  recommending  reme- 
dial programs  to  American  foreign  aid  agencies  where  appropriate. 
Regimial  conferences  and  symposia  were  held  on  a  variety  of  topics  of 
concern  to  developing  nations,  and  the  us-usSR  exchange  program, 
initiated  in  1959,  was  followed  by  similar  programs  with  Yugoslavia, 
Poland,  Romania,  and  Czechoslovakia. Under  Brown's  vigorous 
leadership,  the  Office  of  the  Foreign  Secretary  became  one  of  the 
largest  activities  of  the  Academy  and,  as  a  more  flexible  instrument 


with  fimds  to  establish  an  H.  P.  Robertson  Memorial  Lectureship  {hm,  Ammal 
for  mi -62.  p.  24) 

"Seitz  to  Matthew  Cullen.  Ford  Foundation.  August  i,  u^fia  (nas  Archives:  ir:  ofs: 
Future  Organization  and  Program).  See  also  Brown,  The  Challenge  Man's  future  (New 
York:  Viking  Press,  1954). 

Brown,  "Office  of  the  Foreign  Secretary."  NAa-N«c.  Nem  Report  7.9:17-22  (March- 
April  I  ()f>'-^);  OFS  reports.  May  196a  and  October  at,  tgfia  (nas  Archives:  ib:  an:  Future 
Organi/aiion  8c  Program). 

"  NAS,  Afntml  Report  fir  i9G~63,  pp.  83-514.  96-105;  1963-64,  pp.  96-107;  1964-65, 
pp.  S4*^  ^  Mf*  /wjffwaiiswy  AeMlm  lk$  Ndlkmd  Acadmff  of  SdaieoHNalmol 
Rmtnk  ComteU  196411965  {ham,  Oflke  of  the  Foreign  Secretary,  1965). 
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than  any  federal  agency  could  be,  was  *iraiisfoniied  into  a  nugo^ 
in  public  affatn."'* 


Space  Science,  Eatih  Science 

By  i960  the  Academy's  Space  Science  Board,  the  fourteen-member 
board  advisory  to  nasa  with  Lloyd  Berkner  as  Chairman  and  Hugh 
Odisliaw  as  Executive  Director,  was  in  its  third  year  and  almost  wholly 
committed  to  the  long-range  problems  of  planetary  explorations 
being  pbnned  for  the  1970s.  The  tentative  programs  of  its  commit- 
tees on  exobiology,  environmental  biology,  and  man-in-spaoe  were 
prqfected  in  the  Board's  1961  report,  Soracv  m  S^acf 

Two  years  later,  in  May  1963,  with  the  massive  data— and  calcu- 
lated speculation — it  had  assembled  and  published,  the  Board,  under 
its  new  Chairman,  Harry  H.  Hess,  recommended  that  nasa  proceed 
with  the  lunar  oriMier  program.  The  Board  had  also  begun  work  on  a 
position  paper  setting  up  national  goals  in  space  for  the  years  1971— 
1985,  centered  on  the  exploration  of  Mars  "because  of  its  biological 
interest."  It  was  soon  making  pref>aration  for  the  study  of  the  physio- 
logical effects  of  prolonged  manned  space  flight.** 

The  Board,  amassing  data  for  each  stage  in  the  delivery  and 
retrieval  of  vehicles,  of  instrumentation  and  equipment,  and,  ulti- 
mately, of  men  in  space,  saw  the  actual  achievements  of  its  projections 
realized  one  by  one.  Although  the  United  States  had  been  outstripped 
by  Russia  in  the  early  years  of  the  space  race,  it  more  than  caught  up 
biter.  The  first  successful  space  probe  by  the  United  States,  Explorer 
I,  in  January  1958,  had  led  to  the  discovery  by  James  A.  Van  AUen  of 

*'  Sda  to  Brown«  December  15, 1965  (has  Archives:  nm:  Offioen:  ForeigD  Secreiaiy: 

QMWinuation  of  Term). 

To  compensate  for  the  new  demands  of  the  office,  in  1964  the  Academy  began  to 
reimburse  CalTech  for  one-third  of  the  Foreign  Secretary's  salary  (nas  Archives:  fSca: 
MVIOU.:  Salary:  Foreign  Secretary:  1964). 

HMMnmial  Report  for  1939-60.  pp.  73-78:  L.  V.  Berkner  and  Hugh  Odishaw  (eds). 
Scimcf  in  Spare  (New  York:  McGraw-Hill  hook  Co.,  igfil).  For  the  inocpckm  of  the 
Board,  see  Chapit  t  if>,  pp.  555-556. 

^*NAS,  Annual  Report  jor  1962-63,  p.  isi;  1964^5,  pp.  145-146;  1963-66,  pp.  aoa- 
ao4;  ScMNM     :  I02S-1027  (November  ao.  1984).  Other  early  Academy  pubKcMfamt  of 

the  Board  included  A  Rninu  of  Space  Research  (Washington:  nas-nrc,  1962);  Bwln^  and 
ihf  Exploration  of  Man  (Washington:  na*-NRC.  1965V,  Fxtratrrrestrial  Ufe:  .in  Anthology 
and  BibUography  (Washington:  nas-nrc,  1966);  Space  Hesearch:  DtrecUons  Jor  the  Future 

(Washington:  NAS-mu:»  1966). 


Copyriyluua  ifiaicrial 


Aeadmy  CttUemmU  I  583 

a  previously  unknown  belt  of  intense  radiation  girdling  the  earth 
1,600  miles  out  in  sp>ace.*' 

In  i960,  a  U.S.  space  flight,  Discoverer  13,  concluded  with  the  first 
recovery  of  a  capsule  from  orbit;  another  in  1962,  Mariner  2,  success- 
fully reported  detailed  data  from  a  flyby  of  the  planet  Venus.  The 
fint  maimed  space  flight,  that  of  Maj.  Yuri  Gagarin  in  April  1961 ,  was 
foUowed  a  month  later  by  Commdr.  Alan  B.  Shepard's  suboihital 
flight  in  Freedom  7  and  the  next  year  by  Lt  Col.  John  H.  Glenn's 
earth-orbit  flight  in  Friendship  7. 

In  1960  the  Academy  established  the  Geophysics  Research  Board 
under  Merle  A.  Tuve,  Director  of  the  Department  of  Terrestrial 
Magnetism  of  the  Carnegie  Institution  of  Washington.  The  estab- 
lishment of  the  Board  had  been  prompted  by  the  creadon  within  icsu 
of  the  Comite  International  de  Geophysique  (cic)  to  continue  the 
many  international  activities  begun  during  the  icy.  The  new  Board 
was  to  serve  as  the  American  counterpart  to  the  cig,  as  well  as 
coordinate  other  national  geophysical  programs,  especially  those  of 
an  interdisciplinary  nature.** 

The  Board's  panel  on  solid-earth  problems  was  set  up  jointly  with 
the  NRC  Division  of  Earth  Sciences  in  anticipation  of  icsu's  Upper 
Mantle  Project*  a  ivoridwlde  investigation  of  the  nature  of  the  caorth's 
mantle  and  its  influence  on  the  development  of  the  earth's  crust.  A 
second  Board  pomel  was  made  responsible  for  U.S.  data  from  igy 
destuied  for  the  World  Data  Centers.^ 

The  Upper  Mande  Project  was  proposed  in  1960  and  fully 
launched  five  years  later.  As  proposed  by  the  Intemadonal  Union  of 
Geodesy  and  Geophysics,  the  project  had  as  its  purpose  an  intensive 
f^obal  study  of  the  earth's  "deeps,"  the  one  thousand  kilometers 
(approximately  six  hundred  miles)  lying  below  the  earth's  surface. 
The  U.S.  part  in  the  project  was  made  the  responsibility  of  a  commit- 
tee appointed  by  the  Academy  in  June  1963,  under  the  chairmanship 
of  Leon  Knopoff,  Professor  of  Geophysics  at  CalTech  and  uci-a. 

A  principal  undertaking  of  the  U.S.  committee,  resulting  in  an 
enormous  augmentation  of  existing  data,  was  its  transcontinental 
geophysical  survey  of  the  United  States.  Its  acdvities  also  included 
program  planning  for  deep-earth  drilling  for  scientific  purposes, 

*'  For  Van  Allen's  discovery,  see  Clhapter  i6,  note  79. 
*For  iu  organization,  sec  Chapier  16,  p.  556. 

Nils,  AmimlRipoitJtr  i962'&3,  pp.  60-61, 1 15-1 16:  Mede  A.  TUve,  "Intenntioiial 
Upper  Mande  Pragnun,''iiAS-4iitc,  Ar(fwib|^i2:89^  (November-Deoeinber  ig6e). 
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Utilizing  testing  equipment  developed  for  the  Mohole  project.**  The 
most  extraordinary  development  during  the  years  of  the  project , 
however,  and  the  most  widely  publicized,  was  the  emergence  from  a 
hypothesis  suggested  by  Harry  Hess  of  a  unifying  concept  of  global 
plate  tectonics  that  for  the  first  time  provided  an  answer  to  the 
quesdon  of  continental  drift  and  a  basn  for  future  research  in  that 
phenomenon  in  the  earth  sciences.** 


Big  Science,  Little  Science 

The  Academy's  role  with  respect  to  phenomenon  of  *lMg  sdence,** 

that  is,  of  large-scale,  long-range  national  science  programs,  was 
foreshadowed  by  its  acceptance  of  responsibility  for  the  long-term 
Atomic  Bomb  Casualty  Commission  for  the  aec,  the  Medical  Follow- 
up  Agency  for  the  Veterans  Administration  in  1946.  and  the  national 
road  test  program  of  its  Highway  Research  Board  in  1955.** 

Although  "big  science"  appeared  to  be  an  irresistible  force,  both 
here  and  abroad,  in  such  programs  as  (Keanography.  the  space 
sciences,  high-energv  physics,  and  medicine,  it  held  many  perils,  not 
only  in  the  uncertainties  of  sustaining  such  programs,  but  in  the 

NAS.  Amuml  Rrpnrt  for  I961-64,  p.  i  17  5^^.;  Merle  A.  Tuvr,  "Irnernational  I'pfwr 
ManUc  Piograni,"  (cited  above);  Philip  AbcUon.  "Deep  karth  Sampling."  Snnue 
762:623  (November  8.  ig68). 

^Upptr  MmUU  Pnfttt:  UmM  SM»  Pngnm,  Fmi  Rtpan  (Wadiiiigiaii:  Natioaai 
Academy  of  Sciences.  1 97 1 ):  "Closing  the  Upper  Mantle  Profect:  New  LegKietin  Earth 

Sdence,"  nas-nrc,  Nru<s  Rrporl  2 1  MS  (November  1971). 

By  the  end  ot  the  Upper  Mantle  Project,  sca-tloor  spreadmg  had  been  iranstormed 
from  an  imaginative  insight  by  Hew  to  a  hypotheiii,  then  to  a  theory,  and.  in  die  minds 
of  most  solid-earth  scientists,  to  an  estaMUied  fact 

Coltmbia  fl'niNcrsitv]  Reports.  January  1973.  p  3.  described  "the  discoveries  in  the 
geological  Miences  in  the  past  decade,  particularly  in  the  new  global  tectonics,  a 
revolution  in  geologic  ideas  comparable  to  those  wrought  by  the  recc^nition  of  the 
genetic  code  in  biology  or  of  quantum  medianict  in  pliysia  and  chenutty.** 
^On  4e  Atomic  Bomb  Casualty  Commission,  see  Chapter  15.  pp.  490-497.  On  the 
follow-np  af^enrv  see  Mi(  hael  F.  DcBakey  and  Wilbert  W.  Bcebe.  "Medical  Follow-Up 
Studies  on  Veterans,"  Journal  of  the  Amenatn  Medicai  AssocuUion  182  :  \  105-1 109  (De- 
oember  15,  1968).  and  nas-mic.  News  R^miB'^K-th  (March- April  1958).  On  the 
Hjgb««y  Bcwaich  Board,  see  Cliapler  9.  p.  159.  and  for  its  road  teii  program, 

see  NAS,  Annual  Report  for  1957^58^  pp-  4.  45:  Ideas  and  Actions:  History  of  the  Highway 
Kmtarch  Bo»d,  1920-1970  (Waihingloo:  National  Academy  of  Sciences,  1971).  pp.  73, 

For  the  Academy's  reluctance  to  manage  large-scale  programs,  see  "Minutes  of  the 
Coondl,"  December  4, 1954. 
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potential  effect  on  little  sdence**  as  well  As  the  President  of  the 
Academy  said, 

"big  stic-nte"  (i.e.,  research  in  expensive  fields  such  as  high-energy  ph)sKs), 
while  of  recognized  imporunce,  must  not  be  allowed  to  dUvert  support  from 
as  much  high-quality  "tmaH  idence"  as  can  be  conducted  ....  [if  we  define] 
"small  sdence"  as  the  efforts  of  talented  individuals,  lequiring  on  the  average 
perhaps  $50,000  a  year.*' 

By  the  early  sixties,  while  the  lunding  of  the  new  and  enormously 
expensive  high-energy  accelerators  continued  to  be  debated,  both 
training  and  researdi  in  small  reactors  had  become  available  in 
universities  and  research  institutions  across  the  country.  To  assess  the 
question  of  the  nature  of  further  support  for  these  research  reactors, 
the  NSF,  in  November  igda,  asked  the  Academy  for  an  assessment  of 
current  reactor  utiliiation.  The  request  inras  referred  to  the  Subcom- 
mittee on  Research  Reactors  in  the  Committee  on  Nuclear  Sdence,  at 
that  time  by  far  the  largest  and  most  active  committee  in  the  Research 
Council's  Division  of  Physical  Sciences.  The  members  of  the  subcom- 
mittee, after  visiting  more  than  twenty  universities  and  institutions 
operating  such  reactors,  reported  their  approval  of  AEC  and  NSF  plans 
for  continued  small  reactor  supf>ort.*" 

Federal  programs  supporting  medicine  and  medical  research 
began  assuming  the  characteristics  of  "big  science"  m  the  early  sixties. 
The  Academy's  Drug  Research  Board  played  an  impt)rianl  role  with 
respect  to  those  programs.  The  organization  of  the  Board  grew  out  of 
the  work  of  a  special  Academy  committee  advisory  to  the  Secretary  of 
Health,  Education,  and  Welfare,  convened  in  1960  to  assess  recent 
public  criticism  directed  at  the  FckxI  and  Drug  Administration  (fda) 
concerning  the  safety  of  drugs  then  on  the  market.  Reviewing  the 
niA*s  regulatory  activities,  the  committee  found  them  '*accepc- 
aUe" — but  only  because  the  1938  statute  creating  the  woh  had 
been  concerned  solely  with  the  safety  of  drugs.  Joining  others,  the 
committee  urged  that  fda  be  given  the  authority  to  ban  the  sale  of 

*^  NAS.  Annual  Report  for  1963-64,  p.  17. 

Concerning  "big  science"  and  "liitle  st  irnt  e."  see  Basu  Research  and  National  Goals, 
pp.  18  ff.,  56  ff.,  77  ff.,  174  ff.,  875-S75,  299-301.  Sec  also  Alvin  M.  Weinberg.  "The 
Impaa  of  Lar|^  Scale  Sdence  on  die  United  Suues."  Scum€  ii-*:  161-164  (July  21, 
if)6t).  and  his  Reflections  on  Bif  SdMM  (Cambfidge:  mt  Pm,  1967). 
*'  NAS.  Annxial  Report  for  1962-63,  p.  90:  report  in  nas  Arehives:  n:  Com  on  Nuclear 
Science:  Subcom  onRtseai(h  Reactors:  1964;  I' S.  Congress.  House.  Committee  on 
Science  and  Astronautics.  The  \aUonal  Science  foundation:  A  General  Review  c^  Its  First  15 
IVws,  Sgih  Cong.,  iicteM..  1965.  pp.  119-iaa 
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drugs  whose  efficacy,  as  well,  had  not  been  proven.  The  committee 
recommended  also  that  an  extensive  advisory  apparatus  be  created 
within  the  fda  to  provide  it  with  continuing  pK)licy  guidance.** 

Two  years  later,  following  the  tragic  consequences  to  pregnant 
women  who  had  taken  the  drug  thalidomide,  Congress  amended  the 
1958  act  to  strengthen  federal  control  of  drug  safety.  In  the  private 
sector,  the  Phannaceutical  Nfanufacturers  Association  created  a 
Commission  on  Drug  Safety  to  consider  the  principles  underlying  the 
safe  intixxluction  of  new  drugs  for  general  use.  In  March  1963,  with 
its  final  report  due  to  be  completed  late  in  the  year,  the  Commission 
proposed  that  thereafter  it  tie  transferred  to  the  Academy.  At  the 
same  time  the  fda  proposed  a  contract  with  the  Academy  to  provide 
authoritative  advice  on  drugs  on  a  continuing  basis.*"  Instead,  the 
Academy  organized  in  September  1963  the  Drug  Research  Board  as  a 
standing  unit  in  the  Division  of  Medical  Sciences,  to  operate  under 
contract  with  the  National  Institutes  of  Health. 

With  William  S.  Middleton,  Guest  Professor  at  the  University  of 
Oklahoma  Medical  School,  as  Chairman,  the  seventeen-member 
Board,  drawn  from  governmental  and  mdusinal  research  labora- 
tories and  academic  institutions,  limited'  itself  to  an  advisory  role 
rather  than  undertaking  investigations  of  individual  drugs.  The 
Board  saw  as  its  principal  tasks  the  improving  of  the  exchange  of 
information  between  physidans  and  agendes  concerned  with  drugs 
and  the  appraisal  of  the  methods  practiced  in  establishing  drug 
safety.'*  It  set  up  a  succession  of  ad  hoc  committees,  one  of  whidi. 
Problems  of  Drug  Safety,  later  became  a  standing  committee  repent- 
ing to  the  Board. 

The  196a  amendments  to  fda's  organic  act  had  not  only 
strengthened  the  controls  on  quality,  labeling,  and  safety,  but  also  had 
directed  the  fda  to  certify  that  each  new  drug  had  been  shown  to  be 
effective  tor  its  indicated  uses.  Although  this  provision  applied 
primarily  to  new  drugs,  the  Commissioner  of  fda  decided  that  it 
should  also  be  applied  to  all  drugs  approved  for  sale  by  fda  within  the 
peri(Kl  1938-1962.  With  only  limited  in-house  resources,  he  turned  to 
the  Drug  Research  Board  for  the  necessary  studies. 

^ ifM,AimmlR^mt fur  1960^1 ,  p.  85;  TheNationil  AcwlcniyofSdenoetaadDnig 
Reform,**  Sttmday  il«nim4i:57-61  (November  5, 1960);  mm  ArdtmeK  oma:  nab:  Com 

Advisory  to  hfw:  i960. 

"Minutes  ui  the  Governing  Board,"  April  at.  1965,  p.  4,  App.  6.1;  tbtd.,  Scpcember 
sg.  1965,  p.  5,  App.  7.8. 

HAS.  Anmm!  R^trt  fir  1963-64^  p.  81  «t  Nf.:  nas  Ardiifes:  mbd:  Drug  Reicaudi 
Bond:  196$. 
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The  Drug  Research  Board,  in  its  advisory  capacity,  restricted  itself 
to  planning  the  study.  The  thirty  drug  review  panels,  comprising  180 
research  physicians  and  a  policy  advisory  committee  under  Dr.  Mid- 
dleton,  were  organized  as  a  separate  unit,  the  Drug  Efficacy  Study, 
within  the  Division  of  Medical  Sciences. 

Its  first  reportt,  on  ahnost  four  thousand  new  drug  formulations 
introduced  on  the  market  between  iggS  and  1962,  appeared  in  the 
fall  of  1967,  the  flnal  report  two  years  later.  Investigating  only  the 
daims  made  for  their  use,  the  study  found  "a  considerable  number^ 
of  the  drugs  under  review  to  be  effective.*' 


The  Centennial  Celebration 

Amid  the  accelerating  activities  of  the  Academy  in  the  decade  of  the 
1960s,  the  centennial  of  its  founding  occurred,  and  the  event  was 
marked  by  a  four-day  series  of  brilliant  occasions. 

Its  genesis  began  in  a  rather  low  key.  At  a  meeting  of  the  Council  in 
October  1961 ,  Bronk  suggested  that  the  centennial  celebrations  of  the 
Academy  two  years  hence  ''should  be  simple  and  modest  in  size,**  since 
the  Academy  lacked  physical  facilities  for  a  large  assembly.  The 
Academy  would  instead,  Bronk  said,  make  it  the  occasion  to  seek 
funds  for  the  final  completion  of  the  building,  that  is,  the  addition  of 
an  auditorium  between  the  west  wing  that  was  then  under  construc- 
tion and  a  projected  east  wing.**  Plans  for  a  simple  ceremony  proved 

SK%.  Annual  Report  for  1963-66,  pp.  149-150  .  .  .  1968-69,  pp.  78-79.  Alfred  Oilman. 
**The  Objectives  of  the  Drug  Research  Board."  Proceedings,  Joint  Meeting  uj  the  Council  on 
Dm^,  American  MedkcU  Association  with  the  Drug  Research  Board  <^  the  National  Research 
CmauU,  Otkktr  18-^9, 197 i  (WwMnpan:  Natiomd  Acadany  of  Sdenoes,  197s).  pp. 
8-15;  Drug  Efficacy  Study:  Final  Report  to  the  Commissioner  of  Food  and  Dru^  Food  ond 
Drug  Administration  from  the  Division  of  Medical  Sciences,  NatiaruU  Rtsomk  CotuuU 
(Washington:  National  Academy  of  Scienct-s.  1969).  pp.  3,  is-15. 

"Minutet  of  die  Gotindl,'*  October  7,  1 96 1 ,  p.  10;  has.  ifnmMf  Report  for  1961-62, 
PP- «.  35- 

For  the  ultimate  completion  of  the  Academy  building,  see  Detlev  Bronk,  **A  Natioaal 
Focus  of  Science  and  Research,"  Science  176,^1^^19  (April  28,  1972). 

Two  years  later,  in  March  1974,  the  Academy  was  notified  by  the  Stale  Historic 
PtwnwikwOfBcerof  thcDiitrittof  Cohimbto  tfaatth^ 

fined  ID  the  National  Regiitcr  of  Histotk  Plaoet  (coffreipondcncc  in  has  Archives:  99atx 

REAL  Estate:  Buildings,  nashvbc). 

The  Centennial  also  saw  the  launching  oi  plans  to  lease  upon  construction,  an 
cight^iory  office  building  with  underground  garage,  comtruded  by  and  on  die 
grounds  of  nearby  Geotfe  Wastunglon  University.  10  be  deagnated  the  Joseph  Henry 
Building  and  to  house  under  one  roof  the  scaiiered  offices  of  the  Academy  and 
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Centennial  Convocation  of  the  National  Academy  of  Sciences,  October  22,  1963.  Left  to 
right:  Jerome  B.  Wiesner,  Science  Adviser  to  the  President;  President  John  F.  Kennedy; 
Dedev  W.  Bronk.  President  of  the  Rockefeller  University  and  Chairman  of  the 
Centennial  Committee;  Frederick  Seitz.  President  of  the  Academy  (From  the  archives 
of  the  Academy). 


short-lived,  however.  With  the  appointment  of  Bronk's  Centennial 
Committee  early  in  1962,**  and  the  generous  response  to  his  fund- 
raising  efforts,  the  planning  for  the  centennial,  over  which  the  new 
President  of  the  Academy,  Frederick  Seitz,  would  preside,  expanded. 

The  four-day  celebration  in  the  House  of  the  Academy**  (October 
21-24,  1963)  was  an  elaborate,  resplendent,  and  memorable  event.  It 


Research  Council  (sas.  Annual  Report  for  1962-63 ,  pp.  2,  20-a  1 .  34-35;  7966-67.  p.  14; 
"Minutes  of  the  Council."  September  26,  1964,  pp.  3-5). 

On  plans  to  prepare  a  history  of  the  Academy  for  the  Centennial,  see  "Minutes  of  the 
Council,"  February  12,  1961,  p.  2;  April  24,  1966.  p.  19.  The  first  suggestion  for  the 
One-Hundredth  Anniversary  appeared  in  "Minutes  of  the  Academy,"  April  28,  1953. 
p.  to. 

For  that  committee  of  thirteen,  augmented  by  the  members  of  the  Academy  Council, 
see  CenUnnial  Program,  October  1963,  n.p.  For  the  October  flate,  sec  "Minutes  of  the 
Council,"  October  6.  1962.  pp.  7-8. 

This  recurrent  phrase  in  Academy  accounts  of  the  Centennial  was  probably 
Dr.  Bronk's,  and  almost  certainly  a  reference  to  Solomon's  House  or  College  of  the  Six 
Day's  Work  in  Bacon's  Seu>  Atlantis.  See  nas-nrc.  News  Report  75:53  (July-Augusi 
1963);  also  NAS,  Annual  Report  for  1930-51 ,  pp.  xii,  xiii. 
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coincided  with  a  peak  of  activity  in  national  scienc  e.  Federal  support 
for  science  and  technology,  after  a  time  of  consolidation  following 
World  War  II,  had  resumed  its  advance,  rising  iroin  approximately 
|S  biUkm  in  fiscal  year  1953-1954  to  more  than  $14  billion  in 
1962-1963,  and  was  reflected  in  Academy-Research  Council  expen- 
ditures as  they  rose  from  $5.5  miUion  to  $13-5  million  in  that 
decade.** 

More  than  600  Academy  members  and  guests  attended  the  special 
reoepdons,  the  luncheons,  and  banquets  arranged  that  week — as  well 
as  the  sdentiiic  sessions  held  each  day  in  the  auditorium  of  the  State 
Department,  at  which  twenty-three  members  of  the  Academy  pre- 
sented papers.*' 

The  presence  of  Edwin  B.  Wilson,  born  in  1879,  provided  a 
personal  link  between  the  Academy's  One-Hundredth  Anniversary 
and  its  founding.  Present  at  the  semicentennial  celebration  in  1913, 
E.  B.  Wilson  had  heard  S.  Weir  Mitchell,  at  that  lime  eighty-four  and 
the  oldest  living  member  of  the  Acacit my.  reminisce  about  his  associa- 
tion with  Joseph  Henry,  who  had  served  as  the  Academy's  second 
President  from  1868  to  iSyS.** 

The  Centennial  banquet  had  as  guests  of  honor  Sir  Howard  Florey, 
President  of  the  Royal  Society  of  London,  the  oldest  academy  of 

**  A  congressional  study  in  1 964,  National  Goals  and  Policies,  declared  that  for  the  fint 

time  national  science  policy  had  assumed  "major  public  dimensions."  requiring  equal 
consideration  with  economic  policy  and  foreign  policy  (U.S.  Ckmgress,  House  Select 
Commiuee  on  Government  Research,  House  Report  1941.  88th  Cong.,  2d  sess., 
December  tg,  1964,  p.  g). 

"  NAS  Archives:  has:  Centennial:  Scientific  Seinon*:  General.  The  papers  appeared  in 
the  commemorative  volume,  The  Scientific  Endeavor:  Centennial  Celebration  of  tluNaiional 
Academy  of  Sciences  (New  York:  Rockefeller  Insuiutc  Press,  1965),  531  pp. 

The  twenty-three  Academy  membew  oontribiiting  to  the  volume  were  Mdvin  Calvin, 
Geoffiney  F.  Chew,  Theodosius  Dobzhansky,  J.  B.  Fisk,  William  A.  Fowler,  Jesse  L. 
Greeostein.  H  H.  Hess,  G.  F.vclyn  Hutchinson,  George  B.  Kistiakowsky,  Ernst  Mayr, 
Neal  E.  Miller.  J.  Robert  Oppcnheimer,  George  E.  Palade,  Linus  Pauling,  I.  I.  Rabi, 
Roger  Revelle,  T.  M.  Sonneborn,  £.  L.  Tatum,  George  Wald,  Victor  F.  Weisskopf, 
Frad  L.  Whipple,  Jerome  B.  Wietner«  and  Eugene  P.  Wigner. 
^  HAS.  Annual  Report  for  1963-64,  p.  10. 

For  the  planned  sequence  of  events,  see  Bronk  to  President  Kennedy.  August  a6, 
1963  (nas  Archives:  nas:  Centennial:  Convocauon:  General);  and,  in  resume,  John  S. 
Colemsn,  Exeoilive  Secretary,  NIC  Diviaon  of  Fhyiical  Sciences,  to  Junct  GiliboiH, 
University  of  Notic  Dame,  January  14,  1964  (bias  Ardnvei:  mas:  Gemeimial:  1969: 
General:  1964). 

A  ceremony  held  one  week  before  the  tclebralion.  with  President  Seitz,  Postmaster 
General  John  A.  Gronouski,  Dr.  Wiesner,  the  Academy  stafT,  and  the  press  in 
anrndancr,  maited  the  formal  iMuanoe  of  a  lonunemoiative  iiamp  for  "Sdenoe^  in 
honor  of  the  Centennial  (nas  Ardiivei:  has:  Centennial:  Sdenoe  Pottage  Stamp:  1963). 
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President  John  F.  Kennedy  addressing  the  Centennial  Convocation  of  the  National 
Academy  of  Sciences,  October  22.  1963  (From  the  archives  of  the  Academy). 


science;  Nathan  Marsh  Pusey,  President  of  Harvard  University,  the 
oldest  university  in  the  United  States;  Henry  Allen  Moe,  President  of 
the  American  Philosophical  Society,  the  oldest  learned  society  in  this 
country;  and  Sven  O.  Horsiadius,  President  of  the  International 
Council  of  Scientific  Unions  (icsu). 

The  banquet  was  also  the  occasion  for  a  ceremonial  presentation  to 
Dr.  Bronk  and  his  wife  of  a  special  Centennial  Medal  struck  in  gold, 
honoring  Dr.  Bronk's  four  years  as  Chairman  of  the  Academy's 
National  Research  Council,  his  five  years  as  Foreign  Secretary,  and 
twelve  years  as  President  of  the  Academy.** 

The  Centennial  Convocation  was  held  in  Washington's  Constitution 
Hall  on  October  22  and  brought  together  in  varied  and  colorful 

^*The  RockffrUrr  InstHuU  Review  (January- February  1964),  p.  23.  Additional  deuils  of 
the  celebration  appear  in  nas.  Annual  Report  for  1963-64,  pp.  i-i  i.  and  nas  Archives: 
NAS:  Centennial:  General:  1963.  See  also  Howard  Simons.  "The  Academicians  of 
Washington."  New  Scientist  20: 136-139  (October  7.  1963). 

The  Academy  celebration  had  a  sequel:  the  establishment  of  a  custom  of  annual 
exchange  visits  between  officers  and  members  of  the  Academy  and  the  Royal  Society 
for  informal  discussions  centering  on  interests  and  problems  preoccupying  the  two 
academies. 
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academic  array  some  670  Academy  members,  members  emeriti, 
foreign  associates  and  medalists  of  the  Academy*  the  presidents  of 
academies  of  science  throughout  the  world,  and  representatives  of 
hundreds  of  learned  societies.  The  audience  also  included  a  large 
number  of  members  of  U.S.  government  agencies.  All  were  there  to 
honor  the  Academy  and  to  hear  President  Kennedy  speak  on  the 
significance  of  the  anniversary  in  the  history  of  science  in  this  country. 
The  President  s  appearance  at  the  Academy  gathering  occurred  only 
one  month  before  his  tragic  assassination. 

Speaking  on  "A  Century  of  Scientific  Conquest,"  the  President 
looked  both  to  the  past  and  to  the  future: 

It  is  impressive  to  reflect  that  f)ne  hundred  years  ago  in  the  inidst  of  a  savage 
fraternal  war.  the  United  States  Congress  established  a  body  devoted  to  the 
advancement  of  scientific  research.  The  recognition  then  of  the  value  of 
abstract  science  ran  against  the  grain  of  our  traditional  preoccupation  with 
technology  and  engineering. . . .  But  if  I  were  to  name  a  sing^  thing  whidi 
points  up  the  difference  this  century  has  made  in  the  American  attitude 
toward  science,  it  would  certainly  be  the  wholefaeaned  understanding  today 
of  the  importance  of  pure  science.  .  .  . 

I  .  .  .  greet  this  body  wiih  particular  pleasure,  for  the  range  and  depth  of 
scientific  achievement  represented  in  this  room  constitutes  the  seedbed  of  our 

tuition's  future  As  a  result  in  large  part  of  the  recommendations  of  this 

Academy,  the  Federal  Government  enlarged  its  scientific  activities  throuf^ 
such  agendcs  as  the  Geological  Survey,  the  Weather  Bureau,  the  Natkmal 
Bureau  of  Standards,  the  Forest  Service,  and  many  others,  but  it  took  the 
First  Wf)rld  War  to  bring  scnence  into  central  contact  with  governmental 
policy  and  it  tcx)k  the  Second  World  War  to  make  scientific  counsel  an 
indispensable  function  of  government. . . . 

Recent  scientific  advances  have  not  only  made  international  cooperation 
desirable,  but  they  have  made  it  essential.  The  ocean,  the  atmosphere,  outer 
space,  belong  not  to  one  nation  or  one  ideology,  but  to  all  mankind,  and  as 
science  carried  out  its  tasks  in  the  years  ahoKl,  it  must  enlist  all  its  own 
disciplines,  all  nations  prepared  for  the  scientific  quest,  and  all  men  capable  of 
sympathizing  with  the  scientific  impube.**' 


A  Summing-Up 

A  backward  look  at  the  history  of  the  National  Academy  of  Sdences 
from  1863  to  1965  shows  that  those  first  htindred  years  witnessed  an 

**John  F.  Kennedy.  "A  Century  of  Scientific  Conquest,"  Thf  Scientifk  Endeavor,  pp. 
512,514;  also  printed  in  NAS-Nmc,  Nnu  Rtport  13 :8 1-^6  (November-December  1963). 
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unprecedented  acceleration  in  the  growth  and  understanding  of 
science  and  technology.  In  Lincoln's  time,  the  steam  locomotive,  ttill  a 
relative  innovation,  promised  a  new  era  of  transportation  acron  the 
vast  stretches  of  the  United  States.  A  century  laiter.  President  Ken- 
nedy, in  a  joint  session  of  the  House  and  Senate,  %vas  saying  to 
G>ngress: 

I  believe  that  this  Nation  should  commit  itself  to  achieving  the  goal,  before 
ihu  decade  is  out.  of  landing  a  man  on  the  moon  and  returning  him  safely  to 
earth.  No  single  space  project  in  this  period  wiU  be  more  cxdting,  or  more 
impresshre  to  mankind,  or  more  important  for  the  long-rai^  expiration  of 
space;  and  none  will  be  so  difficult  or  expensive  to  aGcom|dish.*' 

The  Act  incorporating  the  National  Academy  ot  Sciences  that 
Lincoln  had  signed  into  law  on  March  3,  1863.  had  stated,  almost 
cry piitally,  that  .  ,  tlic  Academy  shall,  whenever  called  upon  by  any 
department  of  the  Government,  investigate,  examine,  experiment, 
and  report  upon  any  subject  of  science  or  art . .  .** 

But  the  federal  government,  absorbed  in  the  overwhelming  prob- 
lems of  the  Civil  War,  was  only  vaguely  aware  of  the  existence  of  the 
new  body  of  savants  placed  at  its  disposal  and  knew  even  less  what  to 
do  with  it  A  few  tentative  problems,  dealing  with  such  matters  as 
coinage,  weights  and  measures,  iron  ship  hulls,  and  the  purity  of 
whiskey  were  presented  to  the  Academy  for  its  advice,  but  with  no 
sense  of  urgency.  The  relationship  between  the  goveminent  and  the 
Academy  grew  slowly. 

As  the  Academy  marked  the  first  half-century  of  its  existence,  the 
United  States  faced  the  imminence  of  a  world  war;  and  the  Academv 
responded  by  creating  the  National  Research  Council  as  an  operating 
arm  to  meet  the  government's  burgeoning  needs  for  technical  advice. 

Before  another  quarter  century  had  elapsed,  this  country  was  once 
again  at  war  and  turning  to  the  Academy  with  momentous  questions 
about  an  awesome  new  force  about  to  be  unleashed  on  the  woild— 
atomic  energy,  with  all  its  implications  for  «var  and  peace. 

But  the  National  Academy  of  Sdences,  in  its  first  century,  reflects 
for  more  than  the  technical  problems  to  which  its  collective  wisdom 
has  been  applied.  The  research  of  membefs,  elected  over  the  years  in 
recognition  of  distinguished  achievenient  in  their  fields,  represents 
much  of  the  sdendflc  knowledge  acquired  during  the  last  half  of  the 
nineteenth  century  and  the  first  half  of  the  twentieth. 

That  growth  is  dramatically  illustrated  in  the  papers  that  were 
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presented  during  the  centennial  observance  and  later  published  as 
T%e  Scientific  Endeavor.  One  sees  in  the  tides  of  those  sessions 
the  heights  to  which  the  human  mind  aspires:  **IIistiMy  of  the 
Universe,"  **Nature  of  Matter"  "The  Determinants  and  Evoludon  of 
Life  "  and  under  the  general  rubric,  **The  Scientific  Endeavor,**  such 
large  social  issues  as  ''Communication  and  Comprehension  of  Sden- 
tiflc  Knowledge,**  "The  Role  of  Science  in  Universities,  Government, 
and  Industry:  Science  and  Public  Policy,"  "Synthesis  and  Applications 
of  Scientific  Knowledge  for  Hunum  Use,"  and  "Science  in  the  Satis- 
faction of  Human  Aspiration." 

This  history  has  recorded  the  role  of  the  National  Academy  of 
Sciences  in  its  relationship  to  the  federal  government  and  to  the 
growth  and  maturation  of  science  itself.  It  there  has  been  a  sole 
constant  in  that  history,  it  is  the  Academy's  capacity  to  respond  to 
changes  in  the  nation,  its  needs,  its  perils,  its  challenges  and  opfK>rtu- 
nities.  Even  as  the  Academy  celebrated  its  centennial  year,  changing 
public  attitudes  toward  the  mission  and  function  of  science  were 
beginning  to  emerge  and  the  Academy,  as  it  has  throughout  its 
history,  began  to  think  in  terms  of  restructuring  and  rediMcdng  its 
organiiatioii  to  foresee  and  meet  the  challenges  as  they  arose. 
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Act  of  Incorporation: 
National  Academy  of  Sciences 


AN  ACT  To  incorporate  the  National  Academy  of  Sdenns 

Be  it  enacted  by  the  Senate  and  House  oj  Representatives  of  tht  United  States  of 
America  m  Congress  assembled.  That  Louis  Agassiz,  Massachusetts;  J.  H. 
Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D.  Bache,  at  laige; 
F.  B.  Barnard/  at  large;  J.  G.  Barnard,  United  Stttes  Army,  Masnchuaetts; 

W.  H.  C.  Bartlett.  United  States  Military  Academy.  Missouri;  U.  A.  Boyden,* 
Massachusetts;  Alexis  Caswell,  Rhode  Island;  William  Chauvenct,  Missouri; 
J.  H.  C.  Coffin,  United  Slates  Naval  Academy.  Maine;  J.  A.  Dahlgren,' 
United  States  Navy,  Pennsylvania;  J.  D.  Dana.  Connecticut;  Charles  H. 
Davis,  United  States  Navy,  Massachusetts;  George  Lnglemann,  Saint  Louis, 
Minouri;  J.  F.  Frazer,  Fenntyhrania;  Woloott  Gibbt,  New  York;  J.  M.  Giles,* 
United  Stales  Navy,  District  of  Columbia:  A.  A.  Gould,  Massachusetts;  B.  A. 
Gould.  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New  Jersey; 
James  Hall.  New  York;  Joseph  Henrv.  at  large;  J.  E.  Hilgard,  at  large, 
Illinois;  Edward  Hitchcock,  Massachusetts;  j.  S.  Hubbard,  United  States 

'  The  rnrrect  name  of  this  charter  OKmber  vras  F.  A.  P.  Barnard. 

*  Declined. 

'  The  corrca  name  of  this  charter  member  was  J.  M.  GUIin. 
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Naval  Ohs<Tv;it()rv.  Connecticut;  A.  A.  Humphreys,  United  States  Army. 
Pennsylvania;  j  L.  Lc  Conte,  United  States  Army,  Pennsylvania;  J.  Leidy, 
Pennsylvania;  J.  P.  Lesley,  Pennsylvania;  M.  F.  Longsireth,  Pennsylvania; 
D.  H.  Mahan,  United  States  Military  Academy,  Virginia;  J.  S.  Newberry, 
Ohio;  H.  A.  Newton,  Connecticut:  Benjamin  Pieiice,  Maitacliuiettt;  John 
Rodgert,  United  States  Navy,  Indiana;  Fairman  Rogers*  Plennsyivania:  R.  E. 
Rogers.  Pennsylvania;  W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New 
York;  Joseph  Saxion,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin 
.Silliman.  junior.  Conneclicul;  Themlore  Strong,  New  jcrscv;  John  l  or  rt  v. 
New  York;  J.  G.  Toitcn,  United  vSutes  Army,  Conneclicul;  Joseph  WuilcKk. 
United  States  Nautical  Almanac,  Kentucky;  JefTries  Wyman,  Massachusetts; 
J.  D.  Whitney.  California;  their  associates  and  successcNV  duly  chosen,  are 
hereby  incor()orated,  constituted,  and  declared  to  be  a  body  corporate,  by 
the  name  of  the  National  Academy  of  Sciences. 

Sfc.  2.  And  hf  It  further  enacted.  That  the  National  Academy  of  Sciences 
shall  consist  of  iiot  moit-  than  liltv  ordinary  members,  and  ihc  said  corpora- 
tion hereby  constituted  shall  have  power  to  make  its  own  organization, 
induding  its  cxmstitutimi,  bylaws,  and  rules  and  regulations;  to  fill  all 
vacancies  created  by  death,  resignation,  or  otherwise;  to  provide  for  the 
election  <^  fmeign  and  domestic  members,  the  division  into  classes,  and  aH 
other  matters  needful  or  usual  in  such  institution,  and  to  report  the  same  lo 
Congress. 

Sec.  3.  And  he  it  further  enacted.  That  the  National  Acadenn  of  Sciences 
shall  hold  an  annual  meeting  at  such  place  in  the  United  Suics  as  may  be 
designated,  and  the  Academy  shall,  whenever  caDed  upon  by  any  depart- 
ment of  the  Government,  investigate,  examine,  experiment,  and  report 
upon  any  subject  of  science  or  art.  die  actual  expense  of  such  investigations, 
examinations,  experiments,  and  reports  to  be  paid  from  appropriations 
which  may  Ixf  made  for  the  purpose,  hut  xhv  Acadeiny  shall  receive  no 
compensation  whatever  lor  any  services  lo  the  Government  of  the  United 
States. 

GM.tiSHA  A.  Gkow, 
Spealur  cf  tkt  Haiue  RepnseiUalnm. 
Soix>MON  Focm, 
Presideni    tlu  Senate  pro  tmpen. 

Approved,  March  3,  1863. 

Abraham  Lincolm,  PresidenL 


AMENDMENTS 

AN  ACT  To  amend  the  act  lo  incorporate  the  National  Academy  of 
SdeiMxs 

Be  it  enacted  by  Ihe  Senate  and  House  <^  Represeniatives  of  the  United  States  of 
Ameriea  in  Congress  assembled,  That  the  act  to  iiKx»rporate  the  Natiomd 
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Acadcmv  of  Sciences,  approved  March  third,  eighteen  hundred  and  sixty- 
three,  be.  and  llie  same  is  hereby,  so  amended  as  to  remove  the  limitation  of 
the  number  of  ordinary  members  of  said  Academy  as  provided  in  said  act. 
Approved.  July  14,  1870. 

* 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and 
hold  mist  funds  for  the  promotion  of  science,  and  for  other  purposes 

be  It  etmcted  by  the  Senate  and  House  of  Representatives  oj  the  United  States  of 
America  in  Congress  assembled.  That  the  National  Academy  of  Sciences,  incor- 
porated by  the  act  of  Congress  approved  March  third,  eighteen  hundred 
and  sixty-three,  and  its  several  supplements  be,  and  the  same  is  hereby, 
authorised  and  empovvered  to  receive  bequests  and  donations  and  hold  the 
same  in  trust,  to  be  applied  by  the  said  Academy  in  aid  of  scientific 
investigations  and  according  to  the  will  of  the  donors. 

Approved.  June  20,  1884. 


AN  Ai'.  V  To  amend  the  act  authorizing  the  National  Academv  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotion  of  science,  and  for  other 
pur|K>ses 

Be  it  enacted  hy  the  Senate  and  Home  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled.  That  the  at  t  to  authorize  the  National  Academy 
of  Sciences  to  receive  and  hold  trust  iunds  for  the  promotion  of  stiente, 
and  for  other  purposes,  approved  June  twmtieth.  eighteen  hundred  and 
e^hty-four,  be,  and  the  same  is  hereby,  amended  to  read  as  fdlows: 

That  the  National  Academy  of  Sciences,  incorporated  by  the  act  of  Con- 
gress approved  March  third,  eighteen  hundred  and  sixtv  three,  be,  and  the 
same  is  hereby,  authf)ri/ed  and  empowered  to  receive  by  devise,  becjuest, 
donation,  or  otherwise,  either  real  or  personal  pro|X"rty,  and  to  hold  the 
same  absolutely  or  in  trust,  and  to  invest,  reinvest,  and  manage  the  s;une  in 
accordance  with  the  provisions  of  its  constitution,  and  to  apply  said  property 
and  the  income  arising  therefrom  to  the  olgects  of  its  creati<Mi  and  according 
to  the  instructions  of  the  donors:  Providtd,  however.  That  the  Congress  may 
at  any  time  limit  the  amount  of  real  estate  which  may  be  acquired  and  the 
length  of  time  the  same  may  be  held  by  said  National  Academv  of  S<  iences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly 
reserved. 

Approved,  May  27,  1914- 
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ENDix     Minutes  of  the  Proceedings  of  the 
B        National  Academy  of  Sciences  at  the 
Meeting  Held  for  Organization  in  the 
Chapel  of  the  New  York  University 
an  the  22nd,  23rd, 
and  24th  days  of  April  1863 


In  accordance  with  an  appointment  made  by  the  Hon.  Henry  Wilson  of  Mass. 
of  which  due  notice  had  been  given,  the  members  of  I  he  National  Academy 
of  Sdcnces  met  in  the  Chapd  of  the  New  York  University  at  ii  a.  m.  on 
Wcdnctday,  April  stnd,  1863. 

Mr.  IVilson  was  present  and  called  the  meeting  to  order;  and  after  a  brief 
statement  of  the  origin  and  history  of  the  Bill  incor{X)rating  the  Academy, 
which  was  by  him  introduced  into  the  Senate  of  the  United  States  called  upon 
Prof.  Agassiz,  the  first  named  in  the  Bill,  to  take  the  chair.  Prof.  Agassiz  on 
account  of  temporary  ill  health  declined  the  honor  tendered  him;  and  after 
tome  few  pertinent  remarks  upon  the  importance  kiS  the  establishment  1^  the 
Academy  to  the  progress  of  Sdenoe,  and  to  the  general  interests  of  the 
country,  nominated  Prof.  Joseph  Henry  of  Washington,  as  chairman,  9c  Prof. 
Alexis  Caswell  of  R.  I.  as  secretary,  pro  tempore,  both  of  whom  were  afK 
pointed  and  entered  ujxjn  their  respective  duties. 

The  following  Resolutions  offered  by  Dr.  Gibbs  of  New  York  were  unani- 
mously adopted: 

Rtutotdt  that  the  Academy  accepts  the  Act  of  Incorporation,  &  hcrdiy 
declares  its  intention  of  entering  with  earnestness  le  devotion  upcm  the  high 
course  marked  out  for  it  by  Ctuigress. 
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Resolved,  that  the  thanks  of  the  Academy  he  presented  to  the  Hon.  Henry 
Wilson  for  the  statesmanlike  and  successful  action  in  the  Senate  of  the  United 
Stales  for  the  establishment  of  a  National  Academy  of  Sciences;  &  that  he  be 
invited  at  this  and  at  all  other  times  when  agreeable  to  him,  to  be  present  at, 
and  aaiired  of  a  cordial  wckome  at,  the  meetings  of  the  Academy. 

The  Bill  of  Incorporation  was  then  read.  Thirty-two  (32)  corporate  mem- 
bers wrere  present  and  answered  to  their  names  as  follows. 


Agassiz,  L. 
Alexander,  S. 
Badie,  A.  D. 
Barnard,  F.  A.  P. 

Barnard,  J.  G. 
Bartleti,  W.  H.  C. 
Caswell,  A. 
Coffin,  J.  H.  C. 


Dana.  J.  D. 
Davis,  C.  H. 
Fraier,  J.  F. 
Gibbs,W. 

Gtlliss.J.  M. 
Gould.  B.  A. 
Guyot,  A. 
Hall,  J. 


Henry,  J. 
Hilgard,J.  E. 
Hubbaid,J.S. 
Lddy,J. 
Lesley.  J.  P. 
Newberry,  J.  S. 
Newton,  H.  A. 
Peirce,  B. 


Rogers,  F. 
Rogers,  R.  E. 
Rogers,  W.  B. 
Ruthetiurd,  L.  M. 

Saxton, J. 
Silliman,  B.,Jr. 
Strong.  T. 
Winlock.J. 


On  motion  of  Prof.  B.  Peirce  it  was  Vt»td  that  a  committee  of  nine  be 
appomted  by  the  chair  to  draft  &  teport  a  plan  of  organization.  The  chahr 
appointed  the  followng:  A.  Caswell.  A.  D.  Bache.  W.  B.  Rogers,  W.  <^bbs, 
J.  F.  Frazer.  B.  Silliman,  |r  .  B  A  (iould.  B.  Peirce  and  L.  Agassiz 

Opportunity  was  given  tor  a  general  interchange  of  views  upon  the  plan 
most  proper  to  be  adopted. 

Onmotionof  Dr.  Gould  it  was  Fstatf  that  members  having  any  propositions 
to  submit  to  the  committee  be  requested  to  |»esent  them  in  writing. 

On  motion  of  Dr.  Gifabs  it  was  Koisrf  that  the  chairman  &  secretary  fiimiah 
for  the  Press  such  Report  of  the  Proceedings  as  they  may  think  proper. 

On  motion  of  Mr.  Hilgard  it  was  Voted  that  the  meetii^  for  dganization  be 
with  closed  doc^rs. 

On  motion  of  Mr.  Hilgard,  it  was  Voted  that  a  conimiiiee  of  five  members  be 
appmnled  by  the  chmnnan  to  prepare  le  report  upon  (1)  The  form  cS  a 
EKploma,  (a)  The  Corporate  Seal,  (3)  A  stamp  for  Books  and  Property.  Messrs. 
F.  A.  P.  Barnard,  J.  E.  Hilgard.  J.  Saxton,  L.  M.  Rutherfurd  and  J.  P.  Lesley 

were  appointed. 

It  was  voted  that  when  we  adjourn  it  be  to  meet  at  8  o'clock  this  evening. 

Adjourned. 

Aij.xis  Caswell 
Sec'y.  pro  Urn. 


8  o'clock  P.  M.  Afml  22nd,  1863. 

The  chairman  called  the  meeting  to  order  agreeably  to  adjournment 
The  Roll  was  called.  Shordy  after  Roll  Call  the  members  present  at  the 

momuig  ivere  believed  to  be  present  with  the  exception  of  James  D.  Dana, 

who  had  left  N.  Y.  for  New  Haven. 
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The  committee  on  organization  teported  through  their  chairman  a  aeries 
Articles  forty-Hve  (45)  in  number  which  were  recommended  for  adoi^ 

tions  as  the  Laws  of  the  Academy. 

Prof.  S.  Alexander  moved  that  the  Report  be  printed  and  referred  to  a 

subsequent  meeting  for  consideration.    — Motion  lost. 

On  n)()ti*ni  of  Dr.  B.  A.  Gould  it  was  Voted  thai  the  Report  be  now  taken  up 
for  considi  ration  Article  by  Article  in  order. 

Articles  Isi.  2d.  3d.  4th.  5th,  &  6th  were  adopted  without  material  altera- 
tion. 

Dr.  Leidy  moved  that  article  7th  fixing  the  form  <A  an  oath  of  Allegiance  to 
be  taken  by  the  members  be  amended  by  striking  out  the  first  part  which 
refers  to  having  borne  arms  against  the  Government  or  in  any  manner  auded 

persons  acting  \u  hostility  thereio. 

After  a  somewhat  protracted  debate  the  motion  was  put  and  lost. 
The  article  was  then  adopted  as  reported  by  the  couuniitee. 
Artidcs  8th  &  9th  were  adopted. 

On  moticNi  of  Prof.  Frazer  Article  loth  referring  to  Elections  was  amended 

by  substituting  the  word  "majorUy"  for  the  word  "plurality" 

Pending  the  consideration  of  the  loch  Article  the  Academy  adjourned  to 
meet  at  10  a.  m.  tomorrow. 

Alexis  Casw  ell 
Sec'y.  pro  trm. 

Thursday  April  23d,  10  A.  M. 

Pursuant  to  adjournment  the  meeting  was  called  to  order  h\  the  chairman. 
'I'he  Roil  was  called  and  the  followuig  members  answered  to  their  names. 


Agassiz 

Henry 

Gilliit 

Newberry 

Bache 

Hilgaid* 

GouM.  B.  A. 

Newton 

Barnard,  F.  A.  P. 

Hubbard 

Guyot 

Peirce 

Bartlett 

Leidy 

Rogers.  W.  B. 

Rogers.  F. 

Caswell 

Lesley 

Saxion 

Rogers.  R,  E. 

Coffin* 

Fra/.er 

Winlock 

Strong* 

Hall 

Gibbs 

lorrey 

Prof.  Caswell  moved  a  reconuderation  of  Artide  7.  fixing  the  form  of  the 
Oath  of  Allegiance  with  a  view  to  offer  an  amendment  w  hi(  h  would  limit  its 
administration  in  its  j)resfnt  form  to  the  duration  of  the  present  Rebellion  Sc 
thus  obviate  the  main  objection  which  had  been  urged  agam&t  it. 

After  a  brief  debate  the  motion  was  withdrawn. 

Prof.  Pdrce  gave  notice  that  he  would  at  a  later  stagp  of  the  business  offer  a 
substitute  for  Artide  7th. 

Article  loth  of  the  organic  Laws  which  was  under  consideration  at  the  time 
of  adjournment  last  evening  was  resumed. 

*Canie  in  after  roll  call. 
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On  motion  ot  Prof.  Frazcr  it  was  amended  bv  sitbstituting  rhe  word 
"'majority"  for  ifie  word  "plurality"  in  the  election  ot  chairman  of  the  classes. 

On  motion  of  Prof.  Peirte  ifie  paragraph  on  ihc  division  of  the  mcmlK^rs 
into  sectiona  was  amended  by  adding  the  words  followmg,  viz.,  "By  a  special 
vote  of  the  Academy  a  member  may  inscribe  his  name  in  a  section  of  the  dam 
to  which  he  does  not  belong.** 


Article  10th  as  amended  was  then  adopted. 

On  motion  of  I'loi.  Bachc  ihe  committee  on  Organization  was  reappointed 
and  Article  iilh  was  referred  to  them  for  revision. 
Articles  it  lo  S3  inclusive  were  adopted. 

On  motion  of  Dr.  Gould  Article  «4th  %vas  referred  to  the  committee  on 
Organization  for  revision. 

Article  25th  was  adopted. 

On  motion  of  Prof.  \V.  B  Rogers  Article  26th  fixing  the  requirement  of 

memoirs  and  papers  from  ilie  mcmf>ers  was  striken  out. 

On  motion  of  Dr.  Gould  it  was  yoUd  that  the  Academy  adjourn  at      p.  m. 

to  meet  at  10  a.  m.  tomorrow. 
The  remainii^  articles  numbered  97  to  45  inclusive  (or  in  the  printed  copy 

26  to  44)  were  adopted. 
On  motion  of  Prof.  Aache,  Prof.  Winlock  was  added  to  the  committee  on 

organization. 

At  4  p.  m.  tlie  Academy  adjourned  lo  allow  a  short  time  for  tlie  committee 
on  Organization  to  revise  Articles  11  Sc  24. 
At  4)4  p.  m.  the  meeting  was  again  called  to  order  by  the  duurman. 
The  committee  reported  articles  1 1  ft  14  reviled:  and  they  were  then 

adopted. 

Prof.  Peirce  agreeably  to  previous  notice  moved  a  subsdtute  for  Article  7th 
(prescribing  the  form  of  the  oath)  in  the  words  following  viz.,  "All  ordinary 
memfxrrs  of  the  Academy  shall  Ix:  citizens  of  the  United  States.  Every  member 
shall  take  the  oath  of  Allegiance  prescribed  by  the  Senate  of  the  United  States 
§or  its  own  monbers;  and  in  addition  thereiD»  shall  take  an  oath  faithfully  to 
discharge  the  duties  of  a  member  of  the  National  Academy  of  Sdences  to  the 
best  of  his  ability." 

After  a  brief  debate  the  substitute  was  adopted. 

On  motion  of  Dr.  Gould  Article  i6th  fixing  the  time  of  holding  the  stated 
meetings  of  the  Academy  was  so  amended  that  one  of  them  shall  f>e  held  on 
the  third  day  of  January  (or  if  Uiat  be  Sunday,  on  the  Monday  next  following); 
and  the  other  on  the  third  Wednesday  in  AugusL 

On  motion  of  Prof.  Bache  the  articles  separstdy  passed  upon  were  provi- 
sionally adopted  as  a  whole;  and  a  committee  of  three  was  appointed  to  put 
them  immediately  in  print  with  a  view  to  a  funher  revision  on  another  day. 

Committee — Messrs.  Gibbs.  Hilgard  &:  Rutherfurd. 

On  motion  of  Prof.  Frazer  it  was  Voted  that  a  committee  of  three  be 
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appointed  by  the  chair  to  revise  the  style  and  arrangement  of  the  articles;  and 
report  al  the  next  ttated  meetiiig  d  the  Academy. 

Acyoumed, 
Alexis  Caswbll 
Sec'y,  pro  tgm. 

Fnday  10  a,  m.  April  24th 

Pumiant  to  adjournment  the  Academy  was  called  to  order  by  the  chair- 
man. 

The  minutes  of  the  preceding  meetings  were  read  9c  corrected. 

On  the  suggestion  of  the  chairman  Mr.  F.  Rogers  was  appointed  aswuant 

secretary  pro  tern. 

On  motion  of  Prof.  Peirce  it  was  Voted  that  in  the  minutes  of  the  proceed- 
ings all  titles  of  members  shall  be  omitted,  and  the  prefix  "Mr."  used. 

The  committee  on  the  Revision  of  the  Laws  was  announced  from  the  chab; 
viz.,  Mr.  Frazer,  Mr.  Davis  i;  Mr.  CaswelL 

On  motion  of  Mr.  Rutherford  it  was  VeUd  that  all  the  Articles  of  the  Laws 
with  the  exception  of  Article  43th,  relating  the  "Alteration  of  Laivs"  (on  page 
13  of  the  printed  copy)  be  permanently  adopted. 

On  motion  of  Mr.  Frazer  it  was  VoUd  thai  the  Secretary  be  directed  to  call 
the  Roll;  and  that  each  member  be  requested  when  his  name  is  called  to  assign 
tlie  Class  and  Stelun  in  which  he  wishes  hb  name  to  be  enrolled. 

The  roll  was  called,  and  the  selections  were  as  follows^  viz.: 

CLASS  A.  MATHIMATICS  8e  PHYSICS. 

Sec.  1.  Mathemattcs.  J.  G.  Barnard,  Peirce.  Strong  and  Winlock. 

Sec  a.  Phyaa.  Bache.  Bartlett,  F.  A  P.  Barnard,  Henry  and  W.  B.  Rogers. 

Sec  s.  ifstomMMjr.  Geography  and  Gttiuy.  Catwcfl,  CoRin,  Davis,  GiDiss,  Gould,  Hub* 

bard  and  Ruthcrfurd. 
Sec.  4  Mechanics.  Frazer.  Hilgard.  F.  Rogers  and  Saxton. 
Sec  5.  Chemistry.  Gibbs,  Silliman,  B.,  Jr.,  and  Torrey. 

CLASS  a.  NATOSAL  HISTOaV 

Sec.  1.  Mmtnlogf  and  Gfologf,  Lesley  and  Newberry. 
Sec.  a.  Zoology.  A^usiz. 

Sec.  3.  Botany. 

Sec.  4.  Anatomy  and  Physiology. 
Sec.  5.  Ethnology. 

On  motion  of  Mr.  Gibbs  it  was  Folsrf  that  a  committee  of  two  be  appointed 
to  arrange  a  book  for  the  signatures  of  the  members.  Mr.  Gibbs  and  Mr.  W.  B. 
Rogers  were  amXNnted  said  committee. 

The  Secretary  then  administered  to  the  chairman  the  oath  of  allegianoe  to 
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the  Government,  and  of  Fidelity  to  the  Academy  in  the  following  words, 
(nomine  mutate) 

**!  (AJft.)  do  solemnly  afiirm  tliat  I  have  never  voluntarily  borne  arms 
against  the  United  Slates  since  I  have  been  a  ddaen  thereof;  that  I  have 

voluntarily  given  no  aid,  countenance,  counsel  or  encouragement  to  persons 
engaged  in  armed  hostility  thereto;  that  I  have  neither  sought  nor  expected  to 
exercise  the  functions  oi  any  office  wiialever  under  any  authority  or  pre- 
tended authority  in  hostility  to  the  United  States;  that  I  have  not  yielded  a 
voluntary  suppcnt  lo  any  pretended  government,  authority,  power  or  con- 
stitution within  the  United  States,  bostife  or  inimical  thereta  Ami  I  do  lur^^ 
affirm  that  to  the  best  of  my  knowledge  and  ability,  I  will  support  and  defend 
the  Constitution  of  the  United  States  against  all  enemies,  foreign  and  domes- 
tic: that  I  will  bear  true  faith  and  allegiance  lo  the  same;  that  1  take  this 
obligation  freely,  without  any  mental  reservation,  or  purpose  of  evasion;  and 
that  I  will  well  and  faithfully  discharge  the  duties  of  a  member  of  the  National 
Academy  of  Sciences.  80  help  me  God.** 

The  chairman  then  administered  the  same  oath  to  all  the  members,  whose 
names  are  as  folkws. 


Agassiz 
Bache 

Barnard,  F.  A.  P. 
Barnard, J. G. 
Bartiett 
Caswell 
Coffin 


Davis 

Frazer 

Gibbs 
Gilliss 

Gould,  B.  A. 
Hilgaid 


Hubbard 

Lesley 
Newberry 

Peirce 
Rogers.  F. 
Rogers,  W.  B. 


Rutherfurd 
Saxton 

Silliman,  B.,  Jr. 
Strong 
Torrey 
Winlock 


On  motion  of  Mr.  Fraier  it  wasFolid  that  the  Academy  do  now  proceed  to 
the  dection  of  officers. 

On  motion  of  Mr.  Gibbs  it  was  Voted  that  a  committee  of  two  be  appointed 
to  collect  and  count  the  votes.  Messrs.  Gibbs  and  F.  A.  P.  Barnard  were 
app>ointed  the  committee. 

The  chairman  after  a  tew  remarks  of  warning  and  encouragement  to  the 
memben  before  leaving  the  chair  called  for  nominations  for  Presiiient  of  the 
Academy. 

A.  D.  Bache  was  nominated. 

The  ballot  was  taken  and  on  the  Report  of  the  tellers.  Alexander  Dallas  Raelu 
was  declared  by  the  chairman  to  be  elected  President  of  the  Academy. 

The  chairman  pro  lem.  then  retired  from  the  chair. 

Mr.  Caswell  moved  that  Mr.  Strong  be  appointed  a  committee  to  conduct 
the  President  dect  to  the  chair.  —Carried. 

The  Preadent  on  taking  the  chair  returned  his  thanks  to  the  Academy  for 
the  honor  they  had  done  him.  and  proceeded  with  the  business. 

Nominations  for  Vice-President  were  called  for. 

James  D.  Dana  was  nominated. 
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The  ballot  wai  taken  and  /aaies  D.  Dmui  was  declared  to  be  elecaed 

Vice-President. 

For  Foreign  Secretary.  lx)uis  Agassiz  was  nominated.  The  ballot  was  taken 
and  Louis  Agassiz  was  declared  to  be  dec  ted. 

For  Home  Secretary.  Wolcott  Gibl)s  was  nominated.  I  he  ballot  was  taken 
and  Wolcott  Gibbs  was  declared  to  be  elected.  I  he  iiume  Secretary  requested 
the  aeanetary  pro  tem.  lo  retain  his  place  till  the  dose  ot  die  meeting. 

For  Treasurer,  Fairman  Rogers  and  L.  M.  Rutherfurd  were  nominated. 
The  ballot  was  taken  and  Fairman  Rogers  was  declared  to  be  elecied. 

On  proceeding  to  the  election  of  Councillors,  doubts  were  expressed 
whether  it  could  with  propriety  be  done  at  this  time  inasmuch  as  it  was 
uncertain  whether  members  not  present  would  accept  their  appointment  as 
Academicians  under  the  Bill.  Whereupon  statements  of  members  present 
showed  that  the  following  persons  named  in  the  Bill  of  Incorporation^  but  not 
present  at  this  meeting,  had  signified  their  intention  lo  accejpt  their  appoint- 
ments as  Academicians;  vi/..  Mr.  B.  Silliman,  Sen.,  Mr.  J.  Wyman,  Mr.  A 
Gray,  Mr  ).  L.  Leconte.  Mr.  G.  Engelmaim,  Mr.  W.  Chauvenet,  Mr.  M.  F. 
Longstreth  and  Mr.  John  Rodgcrs. 

On  motion  of  Mr.  Frazer  it  was  yoUd  that  we  proceed  to  the  election  ol  tour 
members  of  the  council. 

Nominations  for  coundUors  were  then  called  for.  when  the  foUowing  names 
were  announced. 

Mr.  Henr> .  Mr  Fra/er,  Mr.  W.  B.  Rogers,  Mr.  Davis.  Mr.  Rutherfurd,  Mr. 
Torrcy,  Mr.  Lesley,  Mr.  Gilliss,  Mr.  Newljerry  and  Mr.  Gray 

Mr.  Henry  expressed  a  wish  not  to  be  elected,  and  hoped  he  imghi  be 
allowed  to  withdraw  his  name. 

After  the  first  ballot,  on  Report  of  the  tellers,  Mr.  Charles  H.  Dmois  was 
decbred  to  be  dected. 

After  the  second  ballot,  Mr.  Jekn  Tamy  was  declared  to  be  elected. 

After  the  third  ballot,  Mr.  L.  Af .  Rutherfurd  was  declared  to  be  elected. 

After  the  fourth  ballot,  Mr. y.  P.  Lesley  was  (l(  tlai('<l  to  be  elected. 

On  motion  of  Mr.  Frazer  the  conuTiititr  on  cle(tif>ns  was  discharged. 

On  motion  of  Mr.  Davis  it  was  Voted  that  the  address  with  which  the  Hon. 
Henry  Wilson  inaugurated  the  first  meeting  of  the  National  Academy  of 
Sciences  be  entered  upon  the  Journal  in  fiiU;  and  thu  he  be  requested  lo 
furnish  a  copy  for  that  purpose. 

On  motion  of  Mr.  Frazer  it  was  Potarf  that  the  thanks  of  the  Academy  be 
returned  to  the  temporary  chairman  and  secretary  for  the  able  manner  in 
which  thev  have  discharged  their  duties 

Mr.  B.  SillitTian,  Jr.,  moved  a  rece.vs  lor  half  an  hour,  or  from  1:45  to  s:  15 
p.m.  Carried;  and  the  meeting  adjourned. 

At  s:  1 5  the  meeting  was  called  to  order  by  the  President. 

On  motion  of  Mr.  B.  Silliman,  Jr.,  a  finrtfaer  recess  was  voted  for  a  short 
time  in  order  to  g^e  Class  il  an  opportunity  to  organize. 

At  2:45  p.  m.  the  meeting  %vas  again  called  to  order  by  the  President. 
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Reports  of  the  organization  of  classes  were  received,  from  which  it  ap- 
peared that  the  following  class  officers  had  been  elected.     Viz. — 

Class  A.   Benjamin  Peirce,  chairman. 

Benjamin  A.  Gould,  serrefarv 
Class  B.    Benjamin  Silliman,  Sen.,  chairman. 
J.  S.  Newberry,  secretary. 

The  aMnmitlee  on  the  Diploma  and  Seal  reported  progress  and  also  the 

following  resolution  which  was  passed,  viz.. 

Resolved  that  the  committee  on  the  Diploma  and  Seal  be  continued  with 
instructions  to  report  at  the  nexi  staled  meeting;  and  that  Mr.  F.  Rogers  and 
Mr.  C.  H.  Davis  be  added  to  the  committee. 

On  nuMion  of  Mr.  Fraier  it  wasFofstf  that  in  article  18  in  the  printed  Laws 
(on  pp.  6  &  7)  another  spedlkation  be  added  in  the  following  words  "is 
rough  minutes  read  for  correction.**  And  also  that  in  No.  3  of  the  same  article, 
the  word  ''tmHtUm"  be  striken  out  and  the  nvord  '*oioplian"  inserted  in  its 
place. 

On  motioti  of  Mr.  Fra/er  it  was  VoUd  that  the  August  stated  meeting  of  this 
year  be  dispensed  with. 

On  motion  of  Mr.  Gibbs  it  was  Vottd  that  the  thanks  of  the  Academy  be 
tendered  to  Chancellor  Ferris  for  the  use  of  Rooms  in  the  University. 

Mr.  F.  Rogers  moved  to  amend  Artide  STth  of  the  Printed  Laws  on  p.  9  by 
adding  at  the  beginning  of  the  second  paragraph  the  words  "short  communica- 
HoTLs  or,"  and  by  substituting  for  the  word  "prinUtT'  the  words,  "published 
without  dt'lay."  Carried. 

On  motion  of  Mr.  Frazer  article  27  ol  tlie  printed  laws  on  p.  9  was  amended 
by  adding  at  the  close  of  it  the  words  following,  viz..  *T%€  Academy  will  not  hold 
its^ re^om^ far     i^mkm  exprmod  m  suA  papers.'' 

Mr.  B.  A.  Gould  moved  the  following  resolutions. 

Resolved  that  no  more  than  ten  Foreign  Associates  be  elected  at  any  one 
stated  meeting.  Carried. 

On  motion  of  Mr.  B.  A.  Gould  article  r,th  on  page  2  of  the  printed  Laws  was 
amended  by  inserting  at  the  beginning  of  the  second  paragraph  the  words, 
**Far  ardinafy  nmAffSt" 

Mr.  Gould  also  moved  that  a  committee  of  three  be  appointed  to  draft  and 
present  to  the  committee  on  Revision  for  incorporation  in  their  Rep>ort.  A 
Rule  prescribing  the  mode  of  electing  Foreign  Associates. — Carried.  Mr.  Agassiz, 
Mr.  Gould,  and  Mr.  B.  Silliman.  ]r..  were  appointed  said  committee. 

On  motion  ol  Mr.  Fra/er  it  was  Vottd  that  the  President  be  recjuested  to 
place  his  name  on  the  committee  of  weights  and  measures  when  appointed. 

At  4  o*dock  p.  m.  on  motion  of  Mr.  Pdroe,  The  Academy  adjourned  to 
meet  in  the  city  of  Washingtcm  on  the  third  day  of  January  1864. 

Alexis  Caswell 
5«c'y.  pro  tern. 
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Constitution  arid  By-Laws  of  tlie 
National  Academy  of  Sciences ^ 
Adopted  Jmmary  1864 


PREAMBLE 

Empowered  by  ihe  Act  of  Intorporation,  adopted  bv  C'ongi  ess,  and  approved 
by  the  President  of  the  United  States,  on  the  4th  day  ot  Marc  h,  A.  D.  1863,  the 
National  Academy  of  Sdencet  do  enact  the  foUowing  Constitution  and 
By-Laws: 

ARTICLE  h-^Mtmbm. 

Sec  i  ION  1 .  The  members  oi  the  Academy  shall  be  designated  as  Members, 
Honorary  Members  and  Foreign  Associates. 

Sect.  a.  The  Academy  shall  consist  of  the  fifty  members  named  in  the  Act 
of  Incorpoiation,  and  of  such  others,  citizens  of  the  United  States,  as  shall 
from  dme  to  time  be  decied  to  fill  vacancies,  in  the  manner  hereinafter 
provided. 

Sect.  3.  Every  member  shall,  upon  his  admission,  take  the  oath  of 
allegiance  prescribed  by  the  Senate  of  the  United  States  tor  its  own  members, 
and,  in  addition  thereto,  an  oath  faithfully  to  discharge  the  duties  of  a 
member  of  the  National  Academy  of  Sciences,  to  the  best  of  Ms  ability.  He 
shall,  also,  subscribe  the  laws  of  the  Academy. 

Sect.  4.  The  members  of  the  Academy  shall  be  arranged  in  two  classes, 
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according  to  their  special  studies,  viz:  A,  the  Class  of  Mathematics  and 
Fhyna,  and  B,  the  Clait  of  Natural  Hiitory.  The  Corporate  members  may 
select  the  Glass  in  %vhich  they  desire  to  be  arranged. 

Sect.  5.  The  members  of  the  Classes  shaU  arrange  themselves  in  Sections, 
by  inscribing  their  names  under  one  of  the  foUowii^  heads:  Class  A, 
Mathematics  and  Physics;  Sections;  1,  Mathematics.  2,  Physics.  3,  Astronomy, 
Geography  and  Geodesy.  4,  Mechanics.  5,  Chemistry. 

Class  B,  Natural  History;  Sections;  1,  Mineralogy  and  Geology,  s.  Zoology. 
3,  Botany.  4,  Anatomy  and  Physiology.  5,  Ethnology. 

But  the  Academy  retains  the  power  of  transferring  a  member  from  one 
Section  to  another. 

Sect.  6.  A  member  may  be  elected  an  honorary  member  of  any  Section  by  a 
vote  of  a  majority  of  such  Section. 

Sect.  7.  The  Academy  may  elect  fifty  Foreign  Asso<  iates.  who  shall  have 
the  privilege  ot  attending  the  meetings  of  the  Academy  and  of  reading  and 
ooomiunicating  papers  to  it,  but  shaU  take  110  pan  in  its  business,  and  shall  not 
be  sul^ect  to  its  assessments. 

They  shall  be  entitled  to  a  copy  of  the  publicatimis  of  the  Academy. 

ARTICLE  II.— Qflfo  Offieen. 

Section  i.  The  officers  of  tlie  Academy  shall  be  a  President,  a  Vice- 
President,  a  Foreign  Secretary,  a  Home  Secretary,  and  a  Treasurer;  all  of 
whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes  present  at 

the  first  stated  session  after  the  expiration  of  the  current  terms,  provided  that 
exbung  officers  retain  their  places  until  their  successors  are  elected.  In  case  of 
a  vacancy,  the  election  for  six  years  shall  be  held  in  the  same  manner,  at  the 
next  stated  session  after  the  vacancy  occurs. 

Sect.  ».  The  officers  of  the  Classes  shall  be  a  Chairman  and  a  Secretary, 
who  shall  be  elected  at  cadi  January  session.  The  nominations  shall  be  open, 
and  a  majority  of  votes  shall  be  necessary  to  elect. 

Sicr.  3.  The  oSGotn  of  the  Academy  and  the  Chairmen  of  the  Classes, 
together  with  four  members,  two  from  each  Class,  to  be  annually  elected  by 
the  Academy,  at  the  January  session,  by  a  plurality  of  the  votes,  shall 
constitute  a  Council  for  the  transa(  lion  ot  such  business  as  may  be  assigned  to 
ihem  by  the  Constitution  or  the  Academy. 

Sect.  4.  The  President  of  the  Academy,  or  in  case  of  his  absence  or  inahility 
to  act,  the  Vicse-President,  shall  preside  at  the  meetings  of  the  Academy,  and 
of  the  Council;  shall  name  all  Committees,  except  sij(  h  as  are  otherwise 
especially  provided  for;  refer  investigations,  required  by  the  Government  of 
the  United  States,  to  members  specially  conversant  with  the  subject,  and 
report  thereon  to  the  Ataciemy  at  its  next  January  session,  and  with  the 
Council,  shall  direct  tiie  general  business  of  the  Academy. 

It  shall  be  competent  for  the  Prerident  in  special  cases  to  call  in  the  aid, 
upon  Committees,  experts  or  men  of  remarkable  attainments,  not  mem- 
bers of  the  Academy. 


Copyrighiua  niaicnal 


6o8  /  Appendix  C 


Sect.  5.  The  Fordgn  and  Home  Secretaries  shall  conduct  the  connes- 
spondence  proper  to  their  respective  departments,  advising  with  the  President 

and  C/Ouncil  in  cases  of  douhi.  and  reporting  their  action  to  the  Academy. 

at  its  January  session.  It  shall  be  the  duty  of  the  Home  Secretary  to  g^vc 
notice  to  the  members  of  the  plate  ;tnfl  time  of  all  meetings,  and  to  make 
known  to  tlu-  (lomuil  all  vatatuies  iii  ihc  list  of  meml)ers. 

The  minutes  of  each  session  shall  be  dulv  engrossed  before  the  next  slated 
session,  under  the  direction  of  the  Home  Secretary. 

Sect.  6.  The  Treasurer  shall  attend  to  all  receipts  and  disbursements  of  the 
Academy,  giving  suc  h  bond  and  furnishing  such  vouchers  as  the  Council  may 
require.  He  shall  (ollet  i  all  dues  f  rom  members,  and  keep  a  set  of  fjooks. 
showing  a  full  account  of  te(  t  ipts  and  (fishursements.  He  shall  present  at  each 
stated  session  a  list  of  the  members  entitled  to  vote,  and  a  general  1  eport  at  the 
January  session.  He  shall  be  the  custodian  of  the  corporate  seal  ot  the 
Academy. 

ARTICLE  in.—Cflhe  Meetings. 

Sect.  i.  The  Academy  shall  hold  t«vo  stated  sessions  in  each  year;  one.  in  the 
City  of  Washington,  on  the  Sd  day  of  January  (unless  that  <iay  falls  on  Sunday, 
when  the  session  shall  be  held  on  the  succeeding  Monday);  and  one.  in 
August,  at  such  time  and  jiiacc  as  the  .Academy  shall  have  determined  upon, 
m  private  meeting,  on  the  last  dav  of  the  preceding  January  session. 

Sect.  2.  1  he  names  of  the  members  present  at  eacti  daily  meeting  shall  be 
recorded  in  the  minutes;  and  the  members  present  at  any  meeting  shall 
constituie  a  quonmi  for  the  transactimi  of  business. 

Sect.  3.  SdenUfk  meetings  of  the  Academy,  unless  otherwise  ordered  by  a 
ma|ority  of  the  members  present,  shall  be  open  to  the  public;  those  for  the 
transaction  of  business  closed. 

Sect.  4.  The  Academy  may  divide  into  Classes  for  scientific  or  other 
business.  In  like  manner,  the  Classes  may  divide  into  Sections. 

Sect.  5.  The  Classes  shall  meet  during  such  periods  of  the  stated  meetings 
of  the  Academy  as  may  be  fixed  by  the  Academy.  Special  meetings  of  a  Chm 
may  be  called  by  the  Council  at  the  request  of  five  members  of  the  Glaas. 

Sect.  6.  The  suted  meetings  of  the  Council  shall  be  held  at  the  times  of  the 
stated  or  special  meetings  of  the  Academy.  Special  meetings  shall  be  convened 
at  the  call  of  the  President  and  two  members  of  the  Council,  or  of  four 
members  of  the  Council. 

Sect.  7.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
bunneii  of  the  Academy. 

ARTICLE  l\.—Of  EUciiom,  Regulations  and  Expulsions, 

Sect.  1.  All  elections  shall  be  by  ballot,  unless  otherwise  ordered  by  this 
Constitution;  and  each  election  shall  be  held  separately. 
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Sect.  2.  Whenever  any  election  is  10  be  held,  the  presiding  officer  shall 
name  a  Commitiee  to  conduct  it,  to  collect  the  votes,  count  them,  and  report 
the  result  to  the  Academy.  The  aame  law  shall  apply  in  the  Cbases. 

Sect.  %.  Nominations  for  officers  shall  be  made  at  the  close  of  the  first  daily 
meeting  of  a  stated  session;  and  no  candidate  shall  be  voted  for  unless  thus 
nominated. 

Sk  1 .  4.  For  t  iedion  ol  members,  the  Council  sliall  t'lrst  dec  ide  the  (ilass  in 
which  the  vacancy  shall  be  filled.  Each  Section  ol  thai  Class  may  then  select 
one  or  more  candidates  after  a  discussion  of  their  qualifications,  and  present 
their  claims  to  the  Class,  who  shall  select  three  to  be  presented  in  the  order  of 
their  preference,  to  the  Academy;  from  these  three  the  Academy  shall  elect 
by  a  majority  of  the  members  present.  The  member  elect  shall  be  assigned  to 
the  section  in  which  he  has  been  pro|X)srd.  1  he  Academy  may  nominate 
candidates  in  anv  section  which  fails  to  pioposc  them  lor  itself. 

Sec  i .  5.  Lvery  member  elect  shall  accept  his  membership  personally  or  in 
writing,  before  the  dose  of  the  next  stated  session  after  the  date  of  hb 
election.  Otherwise,  on  proof  that  the  Secretary  has  formally  notified  him  of 
his  election,  his  tiame  shall  not  be  entered  on  the  roll  of  members 

Sfxt.  6.  Elections  of  Foreign  Associates  shall  be  conducted  as  follows: 

Each  Section  shall  report  to  its  Class,  nominating  a  candidate  whose  special 
researthes  need  not  belong  within  the  province  of  the  section,  but  must  be 
comprised  w  iihiii  the  range  of  the  Class. 

From  these  candidates  each  dass  shall  select  one  name  to  be  presented  to 
the  Academy,  and  from  these  two  names  the  Academy,  after  frill  discussion, 
shall  make  the  electitm,  at  such  time  as  h  may  have  previously  appointed  for 
the  purpose. 

Sect.  7.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  fx-  sent  by  the  appropriate  Secretary  to  each 
member  on  his  acceptance  of  his  memt)ership. 

Sect.  8.  Resignations  shall  be  addressed  to  the  President  and  acted  on  by 
the  Academy.  No  resignation  of  membership  shall  be  accepted  unless  all  dues 
have  been  paid. 

Sect.  9.  Members  resigning  in  gcxxl  standing  will  retain  an  honorary 
membership;  being  admitted  to  the  meetings  of  tfir  Acadt  itn ,  but  without 
taking  part  in  the  business.  Honorary  members  will  not  be  liable  to  assess- 
ment. 

Sect.  10.  If  any  member  be  absent  from  four  consecutive  stated  meetings 
of  the  Academy,  without  communicating  to  the  Academy  a  vafid  reason  for 
his  absence,  his  name  shall  be  stricken  from  the  roll  of  members. 

Sect,  i  1 .  Members  and  officers  habitually  neglecting  their  duties  shall  be 
impeached  by  the  Council,  and  at  once  notified  thereof  in  writing  by  the 
Home  Secretary. 

Sect.  12.  Impeachments  of  members  or  otficers  shall  first  be  tried  before 
the  Coundl;  which  may  be  convened  specially  for  such  purpose.  If  it  decides 
that  the  impeachment  is  proper,  such  impeachment  shall  be  tried  in  private 
session  before  the  Academy  at  its  next  stated  meeting. 
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Sect.  i$.  The  cxptibioii  of  a  menriier  thatt  be  formaUjr  and  pMidf 
announced  by  die  President  at  the  itated  tesaion  durii^  which  such  cqyulsion 
shaD  take  plane. 

ARTICLE  V.—Cf  Scientific  CmmmieaAms,  FvMkations  and  Reports. 

Seci  1.  Papers  on  stieniific  subjects  mav  W-  read  at  the  meetings  of  the 
Academy  ur  of  the  Classes  or  Sections  to  which  the  subject  belongs. 

&ecT.  a.  Any  member  of  the  Academy  may  read  a  paper  from  a  perwn  who 
is  not  a  member;  and  shall  not  be  omsidered  responsiUe  for  the  facts  or 
opinions  expressed  by  the  author,  but  shall  be  held  responsible  for  the 
propriety  ijS  the  paper. 

Sfct.  ^  The  Academy  shall  prf)vide  for  the  publication,  under  the 
direction  of  the  Council,  ol  PrcKeedings,  Memoirs,  and  Reports. 

Sect.  4.  Propositions  for  investigations  or  reports  shall  originate  with  liie 
Classes  to  which  the  subjects  belong,  and  be,  by  them,  submitted  to  the 
Academy  for  approval;  esccept  requests  from  the  GovenuneiK  of  the  United 
States,  which  shall  beaded  on  by  tlie  President,  who  will  in  such  cases,  report, 
if  necessary,  at  once  to  the  Govenmient,aixl  to  the  Academy  at  itt  next  stated 
meeting. 

Sect.  5.  The  judgment  of  the  Academy  shall  be  at  all  times  at  the 
disposition  of  the  Government,  upon  any  matter  of  Science  or  Art  within  the 
limits  of  the  subjects  embraced  by  it. 

Sect.  6.  An  Annual  Report  to  be  presented  to  Congress,  shall  be  prepared 
by  the  President,  and  before  its  presentation  submitted  by  him,  fvst  to  the 
Council,  and  afterwards  to  the  Academy  at  its  January  meeting. 

Sfct.  7.  Medals  and  Prizes  may  be  established,  and  the  means  of  bestowing 
them  accepted,  by  the  Academy,  upon  the  recf)mmendation  of  the  Council; 
by  whom  all  the  necessary  arrangements  for  their  establishment  and  award 
shall  be  made. 

ARTICLE  VI.— 0/  the  Froprrty  of  the  Academy. 

Sect  1 .  All  investments  shall  be  made  b>  the  Treasurer  in  the  oorporaie 
name  of  the  Academv,  in  stoc  ks  of  the  Tnited  States. 

Sect.  2.  No  contract  shall  be  bindmg  upon  the  Academy,  which  has  not 
been  first  approved  by  the  Council. 

Sect.  3.  The  assessments  required  for  the  support  of  the  Academy,  shaD  be 
fned  by  the  Academy  on  the  recommendation  of  the  CoundL 

ARTICLE  yih-^  AddHUms  «md  AmendmmUs. 

Additions  and  Amendments  to  the  (Constitution  shall  be  made  onh  at  a 
stated  session  of  the  Academy.  Notice  ol  a  proposition  for  such  a  change  may 
be  given  at  any  stated  session,  and  shaU  be  referred  to  the  Coundl,  which  may 
amend  the  proposition,  and  shall  report  thereon  to  the  Academy  at  its  next 
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siait'd  st  ssion,  with  a  rctommendaiion  thai  it  l>e  accepted  or  rejected.  Its 
report  shall  be  considered  by  the  Academy  in  Committee  oi  the  Whole,  and 
immediatdy  thereafter  watid  oil  If  the  addidon  or  ameiMlinent  receive 
two-diirds  of  the  votes  present,  it  ilnll  be  dedared  adopted,  and  iliall  have 
the  flune  force  at  tlie  original  bw. 

BY-LAWS 

OF  THE  OFFICERS. 

I.  In  the  absence  of  the  Chairman  or  Secretary  of  a  Class,  a  member  sliaU  be 
chosen  to  perform  his  duties  temporarily,  by  a  plurality  of  the  visa  iwer  votes, 
upon  open  nominaticm. 

n.  The  accounts  of  the  Treasurer  shall  be  referred  to  an  Auditing 

Committee  of  three  members,  to  be  appointed  by  the  Academy  at  the  meeting 
at  which  the  accounts  are  presented;  which  <  ommittec  shall  report  before  the 
close  of  that  session,  and  shall  then  be  discharged. 

OF  TH£  MEETINGS. 

III.  A  Committee  of  Arrangements,  for  each  statet]  session  of  the  Academy, 
of  five  members,  shall  be  appointed  by  the  President,  the  Class  Secretaries  to 
be  ex-officio  two  of  the  members  of  the  Committee.  This  Committee  shall 
meet  not  less  than  two  weeks  previous  to  each  meeting.  It  shall  be  in  session 
during  the  meetings,  to  make  arrangements  for  the  reception  of  the  mem- 
bers; to  arrange  the  business  of  eadi  day;  to  receive  the  titles  of  papers, 
repotts,  &c.;  and  to  arnu^  the  order  of  reading,  and  in  general  to  attend  to 
all  business  and  scientific  arrangements. 

IV.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  President,  or,  in  his  absence,  the  Vice-PresidenL 

2.  Roll  of  members  called  by  Home  Secretary. 

3.  Report  by  Treasurer  of  members  entitled  to  vote. 

4.  Minutes  of  the  preceding  meeting  read  and  approved. 

5.  Slated  business. 

6.  Reportt  of  President,  Secretaries,  Treasurer,  Classes  and  Committees. 

7.  Business  from  Council. 

8.  Other  business. 

9.  Communications  from  members. 

10.  Communications  from  persons  not  members. 

II.  Announcements  of  the  death  of  members.  Biographical  notices  read. 
12.  Rough  numites  read  for  correction. 

V.  Hie  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate  of  the 

United  States,  unless  othenvise  directed. 

VI.  It  shall  be  in  order  for  twelve  members  to  require  that  any  matter  of 
business  be  discussed  in  Committee  of  the  Whole,  for  amendment:  the  vote 
upon  amendments  to  be  taken  in  the  whole  Academy;  and  the  amended 
proposition  or  propositions  to  be  similarly  voted  on. 
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VII.  The  sdentific  meetings  shall  be  convened  at  twehre  o'clock  M.,  in 
order  to  allow  time  for  the  business  meetings  (rf*  the  Academy*  and  for  the 
meetings  of  Classes,  Sections,  and  Committees. 

OF  ELECTIONS  AND  OBITUARIES. 

VIII.  No  more  than  ten  Fore^  Associates  shall  be  elected  at  any  one 
stated  session. 

IX.  The  death  of  members  shall  be  announced  by  the  President  on  the  last 
day  of  each  stated  session,  when  a  member  shall  be  selected  by  the  Academy 
to  furnish  a  biographical  notice  of  the  deceased  at  the  next  stafe<!  session.  If 
sue  li  n()ti(e  l>e  not  ihtii  furnished,  another  member  shall  be  selected  by  the 
Academy  in  place  of  the  first,  and  so  on  until  the  duly  is  perlormed. 

X.  The  deaths  of  such  eminent  scientific  men  of  the  country  as  have  taken 
place  since  the  last  session  of  the  Academy  shall  be  announced  by  the 
President  The  names  shall  be  selected  by  the  Council. 

OF  SCIENTIFIC  COMMUNICATIONS*  PUBLICATIONS 
AND  REPORTS. 

XI.  An  analysis  of  the  memoirs  and  reports  read  in  the  meeting  of  the 
Classes  shall  be  given  by  the  Secretaries  of  the  Classes  to  the  Home 
Secretar)  .  for  publication  in  the  proceedings  of  the  Academy.  Fcm*  any 
failure  in  this  duty,  the  delinquent  officer  shall  be  impeached  by  the  Home 

Secretary. 

XII.  The  Secretaries  shall  receive  memoirs  at  any  time,  and  rejiori  the 
date  of  their  reception  at  the  next  session.  But  no  memoir  shall  be  published 
unless  it  has  been  read  before  the  Academy,  Class  or  Section,  and  ordered  lo 
be  publisbed  by  the  Academy.  Papers  shall  be  published  in  the  order  in 
which  they  were  registered,  but  papers  which  have  not  been  sent  to  the 
Secretary  within  a  month  from  the  time  of  their  reading,  shall  not  be 
published  without  a  special  vote  of  the  Atademy. 

XIII.  Memoirs  shall  date  in  the  records  of  the  Academy  from  the  day  of 
their  presentation  to  the  Academy,  and  this  order  of  their  presentation  shall 
be  that  in  which  they  were  registered,  unless  changed  by  consent  of  the 
autlKM*. 

XIV.  The  publication  of  any  communicatioa  to  which  remonstrance  is 
made  by  the  Section  to  which  the  subject  belongs,  shall  be  suspended  until  a 

second  time  authorized  by  a  vote  of  the  Acatlenn . 

XV.  Papers  from  p<  t  sons  not  members,  read  Ix-fore  the  Academy,  ('lasses 
or  Sections,  and  intended  tor  publication,  shall  be  referred  at  the  meeung  at 
which  they  are  read,  to  a  Committee  of  members  competent  to  judge 
whether  the  paper  is  worthy  of  publication.  Such  Committees  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
sessimi.  If  they  do  not  then  report,  they  shall  be  disduoKed,  and  the  pxpcr 
referred  lo  another  Committee. 
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XVI.  Abstracts  of  papers  published  in  the  transactions  oi  other  Societies 
or  in  jcNumals,  may  be  communicated  orally  to  the  Academy,  and  if  on 
submittiiig  any  such  communication  to  a  committee  itt  puUicttion  be  ap- 
proved, it  may  be  ordered  for  publication  on  a  vote  of  the  Academy. 

XVII.  Short  communications  or  abstracts  of  memoirs  may  be  sent  by  any 
member  to  the  Home  Secretary,  who  shall,  if  requested  by  the  author, 
without  (Iflay  circulate  them  among  the  members. 

XViU.  An  Annual  of  the  Academy  shall  be  prepared  by  the  Secretaries, 
and  published  on  the  first  day  of  each  year. 

XIX.  The  piiiMii«9  of  the  Academy  shall  be  under  the  charge  <tf  the 
Secretaries  and  the  Treasurer,  as  a  Committee  of  Publicauon,  who  shall 
report  in  relation  thereto  at  each  January  meeting  of  the  Academy. 

XX.  Ihe  Annual  Report  of  the  Academy  mav  be  accompanied  by  a 
memorial  to  Cx)ngrc.ss.  in  regard  to  such  investigations  and  other  subjects 
as  may  be  deemed  advisable,  recommending  appropriations  therefor  when 
necessary. 

XXI.  The  Home  Secretary  shall  present  to  the  Coundl  estimates  for  bocrfts 
and  stationery,  biiiding,  &c,  requited  for  the  use  of  the  Academy. 

OF  THE  PROPEKTY  OF  THE  ACADEMY. 

XXII.  The  proper  Secretary  shall  acknowledge  all  donations,  made  to  the 
Academy,  and  shaU  report  them  at  the  next  stated  session. 

XXIII.  The  books,  apparatus,  archives,  and  other  property  of  the 

Academy  shall  be  de{x>sited  in  some  safe  place  in  the  City  of  Washii^jton.  A 
list  of  the  articles  deposited  shall  be  kept  by  the  Home  Secretary,  who  is 
authorized  to  employ  a  clerk  to  take  charge  of  them. 

XXIV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy  shall 
be  kept  by  the  Secretaries,  who  shall  be  responsible  for  the  due  markmg  of 
all  books  and  other  objects  to  ivhich  it  is  applicable. 

Labeb  or  other  proper  marks,  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

OF  CHANGES  IN  THE  BY-LAWS. 

XXV.  Any  By-Law  of  the  Academy  may  be  amended  or  repealed  on  the 
written  motion  of  any  two  membeis,  signed  by  them,  and  presented  at  a 
stated  session  of  the  Academy;  provided  the  same  shall  be  approved  by  a 
majority  of  the  members  present  at  the  next  stated  session. 
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»ENDix  Members  and  Foreign  Associates 
D        of  the 

National  Academy  of  Sciences, 

1863^1963, 

and  Tear  of  Election* 


MEMBERS 

t  Abbe,  Cleveland,  1879 
t  Abbot,  Charles  Greeley,  1915 
t Abbot,  Henry  Larcom,  1872 
tAbel,  John  Jacob,  1912 

Abelton,  Philip  Hauge,  19S9 
fAdunt,  Comfort  Avsry,  1930 
tAdanu,  Leuon  H.,  1943 
t Adams,  Roger,  1929 
tAdams,  Walter  Sydney,  1917 
t  Addis,  Thomas,  1944 
tAdkins,  Homer,  1942 
fAgassiz,  Atexander,  1866 
tAganiz,  Louis* 

Ahlfors,  Un  Valoten,  1953 
tAitken,  Robert  Grant,  1918 
t Albert.  Abraham  Adrian,  1943 
t  Albright,  Fuller,  1952 
t  Albright,  William  Foxweil,  1955 

See  mmbMed  footnotmat  end  of  table. 


fAlexander,  James  WaddttU,  1930 
tAlexander,  John  H.' 
fAlexander,  Stephen' 
t Allee,  Warder  Clyde,  1 95 1 
tAlten,  Charles  Elmer,  1 924 
tAIIen,  Bmeiie  Thomai,  1930 
t  Allen,  Joel  Anph,  1876 

Aller,  Lawrence  Hugh,  1962 
t AlUson,  Samuel  King,  1 946 

Alvarez,  Luis  Walter,  1947 
tAmes,  Joseph  Sweetman,  1909 

Andanon,  Cul  David,  1 938 

Andoiaon,  diaries  Alfred,  1957 
t  Anderson,  Edgar,  1954 

Anderson,  Herbert  Lawrence,  1960 
t  Anderson,  John  August,  1928 
tAnderson,  Rudoph  John,  1946 

Anfinscn,  Christian  fioehmer,  1963 


*Dtttei  of  Urth  and  death  and  nCneooes  to  the  AbfnpMMrjfanoto  of  deceesed 

ben  appeer  hi  the  Awwiritiporft  of  dw  Academy. 
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tAnfell,  Jamet  Roland,  1920 
tAnnfby,  Henry  Prentiss,  1920 

t  Armstrong,  Charles,  1944 
Arnold,  William  Archibald,  1962 
Arnon,  Daniel  Israel,  1961 
Astin»  Allen  Varley,  1960 
Astwood,  Edwin  Bennett,  19S7 
t  Atkinaon,  Geoiie  Fiands,  1918 
tAllb,  Joseph  Charles,  1957 
t Avery,  Oswald  Theodore,  1933 
tBabcock,  Ernest  Brown,  1946 
tBabcock,  Harold  Delos.  1933 

Babcock,  Horace  Welcome,  19S4 
fBadie,  Alexander  Dallas* 
Bacher,  Robert  Fox,  1947 
fBadunann,  Werner  Enunantiel, 
1941 

tBadger,  Richard  McLean,  1952 
tBaekeland,  Leo  Hendrik,  1936 
tBaUey,  Irving  Widmer.  1929 
tBailey,  Uberty  Hyde,  1917 
tBalley,Perdval,19S3 
tBailey,  Solon  Irving,  1923 
tBain,  Edgar  Collins,  1954 
Bain  bridge,  Kenneth  Tompkins, 
1946 

tBaird,  Spencer  F.,  1864 
Baker,  William  Oliver,  1961 
Ban,  Biic  Gtendinning ,  1948 

tBalls,  Arnold  Kent.  1954 

t Bancroft.  Wilder  Dwight,  1920 

fBarbour.  Thomas,  1933 

t Bard,  Philip,  1944 
Bardeen,  John,  1954 

fBaiker,  Geoige  F.,  1876 
Baiker,  Horaee  Albert,  19S3 

fBamard,  Edward  Emerson,  1911 

fBamard.F,  A.  P.' 

fBamard,  John  Gross' 

t Barren,  Joseph,  1919 
fiartlett,  Paul  Doughty,  1947 

fBartlett,  W.  H.  C* 

fBartelmex,  Geoige  William,  1 949 

fBarus,  Carl,  1892 

fDecvand 
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fBateman,  Hairy,  1930 

fBaxter,  Gregory  Paul,  1916 

Beach,  Frank  Ambrose,  1949 

Beadle,  George  Wells,  1 944 
tBeams,  Jesse  Wakefield,  1943 
tBecker,  George  Ferdinand,  1901 
fBeedier,  Cliarlea  Emerson,  1899 
tBell,  Alexander  Graham,  1883 
tBell,  Eric  Temple,  1927 
fBenedict,  Francis  Gano,  1914 

Benedict,  Manson,  1956 
fBenedict,  Stanley  Rossiter,  1924 
f  Benioff,  Victor  Hugo,  1953 

Benxer,  Seymour,  1961 
fBetkey,  caiarles  Peter,  1927 
fBerkner,  Lloyd  Viel,  1948 
t Berry,  Edward  WUber,  1922 

Bethe,  Hans  Albrecht,  1 944 
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tKimbaU,  George  Elbert,  1954 
tKing,  Arthur  Scott,  1941 

Kii«,Charka  Glen,  1951 
tKing,  Clarenoe,  1876 

Kinzel,  Augustus  Braun,  1960 
fKirkwood,  John  Gamble,  1942 
tKirtland,  Jared  P.,  1865 

Kistiakowsky,  George  Bogdan, 
1939 

Kittel,Chariea,1957 
fKluckhohn,  C^e  Kay  Maben, 

1952 

Kluver,  Heinrich,  1957 
tKnopf,  Adolph,  1931 

Knopoff,  Leon,  1963 
t  Kof  old,  Charles  Atwood,  1922 
fKohler,  Elmer  Peter,  1920 
tKdh]er,Wolf8a]«,1947 

Kolthoff,  Izaak  Maurits,  1958 

Komberg,  Arthur,  1957 

Kramer,  Paul  Jackson,  1962 
fKraus,  Charles  August,  1925 

Krauskopf,  Konrad  Bates,  1959 
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tKroeber,  Alfred  Lonit,  1928 

tKuiper,  Gerard  Peter,  1950 
tKunkel,  Louis  Otto,  1932 

Kusch,  Polykarp,  1956 
tLamb,  Arthur  Becket,  1924 

Lamb,  Willis  Eugene,  Jr.,  1 954 
tUmbert,  Walter  Davis,  1949 
tU  M«r»  Victor  Kuhn,  194S 
tLaportc,  Otto,  1934 

Land.  Edwin  Herbert,  1953 

Landis,  Eugene  Markley,  1954 
fLandsteiner,  Karl,  1932 
tLane,  J.  Homer,  1872 
fUDgley,  Samuel  P.,  1876 
tLangmuir,  Inriiig,  1918 

Laidy,  Henry  Arnold.  1958 
tLarsen,  Esper  Signius,  Jr.,  1944 
tLashley,  Karl  Spencer,  1930 
tLatimer,  Wendell  Mitchell,  1940 
fLaufer,  Berthold,  1930 
tUuritten*  Charles  Christian,  1941 
tLauritseOp  Thomas,  1969 
fLawrence,  Ernest  Orlando,  1934 
tLawson,  Andrew  Cowper,  1924 
tLea,  Matthew  Carey,  1892 
tLe  Conte,  John,  1878 
tLe  Conte,  John  L.* 
fLe  Conte,  Joseph,  1875 

LederbeiB,  Joshua,  1957 
fLefschetz,  Solomon,  1 925 

Lehninger,  Albert  Lester,  19S6 
fLeidy,  Joseph' 
tLeith,  Charles  Kenneth,  1920 

Leonard,  Nelson  Jordan,  1955 
tUmer,  I.  Michael,  19S9 
tLesley,J.Peter^ 
fLesquereux,  Leo,  1864 
tLcuschner,  ArminOtto,  1913 
tLevene,  Phoebus  Aaron  Theodor, 
1916 

tLeverett,  Frank,  1929 
fLewis,  George  William,  1945 
fUwis,  Gilbert  Newton,*  1913 
fUwis,  Howaid  Bishop,  1949 

fOeoaand 


fLewis,  Warren  Hannoii,  1936 

tLewis,  Warren  Kendall,  1938 

Libby,  Willard  Frank.  1950 
tLillie,  Frank  Rattray,  1915 

Lin,  Chia-Chiao,  1962 
fUnd,  Samuel  Colville,  1930 
fUndgren,  Waldemar,  1909 

Undsley,  Donald  Befuandn,  1952 

Link,  Karl  Paul,  1946 
t  Linton,  Ralph,  1945 

Lipmann,  Fritz  Albert,  1950 

Lipscomb,  William  Nunn,  1961 
t  Little,  Clarence  Cook,  1945 

Lloyd,  David  Pierce  Caiadoc,  1953 
tLoeb,  Jacques,  1910 
tLoeb,Leo,  1937 
tLoeb,  Robert  Frederick,  1946 
tLong,  Cyril  Norman  Hugh.  1948 

Long,  Esmond  Ray,  1946 

Long,  Franklin  A.,  1962 
tLongcope,  Waifield  Theobald, 
1943 

tLongitietii,Mier8F.' 

Longsworth,  Lewis  Gibson,  1 947 

Longwell.  Chester  Ray,  1935 
tLoomis,  Alfred  Lee,  1941 
fLoomis,  Elias,  1873 
fLoomis,  Francis  Wheeler,  1949 

Lofente  de  Nd,  Ralkel,  1950 
t  Lothrop,  Samuel  Kiikland,  1 95 1 
tLovering,  Joseph,  1873 

Lovering,  Thomas  Seward.  1949 
tLowie,  Robert  Harry,  1931 
t Lucas,  Howard  Johnson,  1957 

Luria,  Salvador  Edward,  1960 
tLusic,Giaham,l915 
tLsrman,  Theodore,  1872 
t Lyman,  Theodore,  1917 
fMacCallum,  William  George,  1921 

MacDonald,  Gordon  James  Fiaser, 
1962 

fliaclnnes,  Duncan  Arthur,  1937 
Macfcey,  Geoife  Whilehiw,  1962 
tMaddn,  Joseph  Hoover,  1963 
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Mac  Lane,  Sauoden,  1949 
tliacLaod.  Colin  Munio,  1955 
flf  acNider,  WiUiain  de  Baniieie, 

1938 

fMacelwane,  James  Bernard,  S.  J.» 

1944 

Magoun,  Horace  Wincheil,  1955 
tMahan,  D.H.* 
tMall,Prank]inP.,1907 

If  angebdoff,  Paul  Chriitopli,  1945 

tMann,  Frank  Charles,  1950 
fMark,  Edward  Laurens,  1903 

Mark,  Herman  Francis,  1961 
tMarsh.G.P.,  1866 
tMarsh,  O.  C,  1874 

Ifarsliak,  Robert  Eugene,  1958 
tMarshall,  Eli  Kennerly,  Jr.,  1943 

Marvel,  Carl  Shipp,  1938 
tMason,  Max.  192  3 
tMaxcy,  Kenneth  Fuller,  1950 

Mayall,  Nicholas  Uh-ich,  1949 
tMayer,  Alfred  M.,  1872 

Mayer,  Joseph  Edward,  1946 
tMayer,  Maria  Goe|>pert,  1956 
fMaynard,  Leonard  Amby,  1944 
tMayor.  A.  G.,  1916 
fMayo-Smith,  Richmond,  1890 

Mayr,  Ernst,  1954 

Mazia,  Daniel,  1960 

MoCarty,Maclyn,1963 

MoCUntodc,  Barbara,  1944 
tMcClung,  Clarence  Erwin,  1920 
tMcCollum.  Elmer  Verner,  1920 

McElroy,  William  David,  1963 
tMcElvain,  Samuel  Marion,  1949 
tMcMaster,  Philip  Duryce,  1952 
fMcMath,  Robert  Reynolds,  1958 

McMillan,  Edwin  Mattison,  1947 

McShane,  Edward  James,  1948 
tMead,  Warren  Judson,  1939 
tMeek,F.  B.,  1869 
tMeek,  Walter  Joseph,  1 947 
fMees,  Charles  Edward  Kenneth, 
1950 

tDeeeased 


tMeggers,  WilHani  Pkederidc,  1954 
tMeld,  Robert  Franklin,  1958 
tMeigs,M.C.,  1865 

tMeltzer,  Samuel  James,  1912 
tMendel,  Lafayette  Benedict,  1913 
tMendenhall,  Charles  Elwood,  1918 
tMendenhall,  T.  C,  1887 
tMendenhall,  Walter  Cunan,  1 932 
tMenzel,  Donald  Howard,  1948 
tMerica,  Paul  Dyer,  1942 
tMeniam,  Clinton  Hart,  1902 
tMerriam,  John  Campbell,  1918 
tMerrill,  Elmer  Drew,  1923 
t Merrill,  George  Perkins,  1922 
tMerriU,  Paul  Willard,  1 929 
tMeiritt,  Ernest  George,  1914 

MetcCharteWmiaoi,  1948 
tMeyer,  Karl  Friedrich,  1940 
tMeyerhof,  Otto,  1949 
tMichael,  Arthur,  1889 
tMichaelis,  Leonor,  1 943 
tMichelson,  A.  A.,  1888 
tMidgley,T]ionMi,lr.,  1942 

Mika,  Walter  Ridiard,  1933 
tMiller,  Alden  Holmes,  1957 

MiUer,  Charles  Phillip,  1956 
tMiller,  Dayton  Clarence.  1921 
tMiller,  George  Abram,  1921 

Miller,  George  Armitage,  1 962 

MillBr,NealB^,1958 
tMimican,  Robert  Andrews,  1915 

Milnor,  John  WUlard,  1963 
t Minkowski,  Rudolph  Leo,  1959 
tMinot,  Charles  Sedgwick,  1897 
tMinot,  George  Richards,  1937 
tMirsky,  Alfred  Ezra,  1954 
tMitdiell,  Henry,  1885 
tMitdiell,  Samuel  Alfred,  1933 
tMitchell,  Silas  Weir,  1865 
tModjeski,  Ralph,  1925 

Montgomery,  Deane,  1955 
t Moore,  Carl  Richard,  1  944 
tMoore,  Eliakim  Hastings,  1901 

Moore,  John  Alexander,  1 963 
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fMoore,  Joseph  Haines,  1931 
tlfoore,  Robert  Lee,  1931 
MfMire,  SUnford,  1960 
fMorgan,  Lewis  H.,  1875 

tMorgan,  Thomas  Hiint,  1909 
Morgan.  William  Wilson,  1956 

fMorley.  E.  W.,  1897 
Mofrey,  Charlet  Biadfield,  Jr., 
1962 

tM<»Be,  Edward  Sylvester,  1876 

fMorse,  Harmon  N.,  1907 
tMorse,  Harold  Marston,  1932 

Morse,  Philip  McCord,  1955 
tMorton,  Henry,  1874 
tMoulton,  Forest  Ray.  1910 

Moviiis,  HaUam  Leonard,  Jr.,  1957 
tMneller,  John  Howard,  1945 
fMuller,  Hermann  Joseph,  1931 

MuIIiken,  Robert  Sanderson,  1936 

Munk,  Walter  Heinrich,  1956 
fMurnaghan,  Francis  Dominic,  1942 
fMurphrcc,  Eger  Vaughan,  1950 
fMurphy,  James  Bunganlner,  1940 

Neel,  James  Van  Gundia,  1963 
fNef,  John  Ulric  1904 

Neurath,  Hans,  1961 
tNewberry,  J.  S.' 
fNewcomb,  Simon,  1869 

Newman,  Melvin  Spencer,  1956 
tNewton,  H.  A.* 
tNewton,John,  1876 

Nejrman,  Jeny,  1963 
tNicholas,  John  Spangler,  1949 
tNichols,  Edward  Leamington,  1901 
tNichols,  Ernest  Fox,  1908 
fNicholson,  Seth  Barnes,  1937 
tNiemann,  Carl  George,  1952 

Nier,  Alfied  Otto  C,  1950 
tNiawn,  Henry  W.,  1953 

Nolan,  Thomas  Brennan,  1951 
fNorris,  James  Flack,  1934 

Northrop,  John  Howard,  1934 
tNorton,  William  A.,  1873 
fNovy,  Frederick  George,  1 924 

tDaosBied 


fNoyes,  Arthur  Amos,  1905 
fNoyes,  William  Albert,  1910 
Noyes.  William  Albert,  Jr.,  1943 

O'Brien,  Brian,  1954 

Ochoa,  Severo,  1957 
tOhver,  James  E.,  1872 

Olson,  Harry  Ferdinand,  1959 

Oncley,  John  Lawrence,  1947 
tOnsafer,  Lars,  1947 
fOpie,  Ei«ene  Undsay,  1923 
tOppenheimer,  J.  Robert.  1941 
fOsborn.  Henry  Fairfield,  1900 
t Osborne,  Thomas  Burr,  1910 
t Osgood,  William  Fogg,  1904 
tOsterhout,  Winthrop  John 

Vanleuven,  1919 
fPackard,  Alpheus  Spring,  1872 
tPainter,  Theophilus  Shidcel,  1938 

Pais,  Abraham,  1962 
tPalache,  Charles,  1934 

Pa  lade,  George  Emil,  1961 

Panofsky,  Wolfgang  K.  H.,  1954 
tP^er,  Geoige  Howard,  1913 

Fattenon,  Bryan,  1963 
tPatterson,  John  Thomas,  1941 
fPaul,  John  Rodman,  1945 

Pauling,  Linus,  1 933 
tPearl,  Raymond,  1916 
fPegram,  George  Braxton,  1949 
fPeiroe,  Beigamin''^ 
fPeiroe,  Benjamhi  Osgood,  1906 
tPeiroe.  Charles  S.  S.,  1877 

Pekeris,  Chaim  Leib,  1952 
tPenficld,  Samuel  L.,  1900 

Perlman,  Isadore,  1963 
tPeters,C.  H.  F.,  1876 
tPetcrs,  John  Punnctt,  1947 
tPetronkevitdi,  Alexander,  1954 

PfafTmann,  Carl,  1959 
tPickering,  Edward  C,  1873 

Pickering,  William  Hay  ward,  1962 
fPierce,  George  Washmgton,  1920 

Pierce.  John  Robinson,  1955 
fPiggot,  Charles  Snowden,  1946 
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tPiUsbury,  Walter  Bowers,  1925 
Piore,  Emanuel  Ruben,  1963 

fPirsson,  Louis  V.,  1913 
Pittendrigh,  Colin  Stephenson, 
1963 

tntts,  Robert  Fnnklin»  19S6 
Pitier,  Kemwth  Sanborn,  1949 

Pound,  Robert  Vivian,  1961 
tPourtalcs,  L.  F.,  1873 
tPowell,  John  W.,  1880 
fPower,  Frederick  Belding,  1924 

Press,  Frank,  1958 
fPnidden,  T.  Mitchell,  1 901 

Puck,  Theodore  Thonai,  1960 
fPumpeUy,  Raphael,  1872 
fPupin,  Michael  Idvorsky,  1905 

Purcell,  Edward  Mills,  1951 
tPutnam.  Frederic  Ward,  188S 

Rabi,  Isidor  Isaac,  1940 

Ramsey,  Norman  Foster,  1952 
fRamome,  Frederick  Lealie,  1914 
fRanaon,  Stephen  Walter,  1940 

Raper,  Kenneth  Bryan,  1949 

Raymond,  Arthur  Emmons,  1950 

Redfield,  Alfred  Clarence,  1958 
fReeside,  John  Bernard,  Jr.,  1945 

Reichelderfer,  Francis  Wilton,  1945 
fReid,  Harry  Fieldhis,  1912 
fRemaen,  Ira,  1882 

Revelle,  Roger  Randall,  1957 

Rhoades,  Marcus  Morton.  1946 
tRich,  Arnold  Rice,  1954 
t Richards,  Alfred  Newton,  1927 
fRichards,  Dickinson  W.,  1958 
tRicharda,  Theodore  WUUam,  1899 

Richter,  Curt  Penl,  1948 
tRichtmyer,  Floyd  Karker,  1932 
t  Riddle,  Oscar,  1939 
tRidgway,  Robert,  1917 

Riggs,  Lorrin  Andrews,  1961 

Riker,  Albert  Joyce,  1951 
tRitt,  Joseph  Fela,  1933 
tRittenbem,Dafid,1953 
fRiiera,  Thomaa  Milton,  1934 

fDeceased 


Robbins,  William  Jacob,  1940 

Roberts,  John  D.,  1956 

Roberts,  Richard  Brooke,  1961 
tRobertson,  Howard  Percy,  1951 
t Robertson.  Oswald  Hope,  1943 
tRobhnon,  Beiyanin  Uncobi,  1921 
fRodebiiah,  Worth  Htrff,  1938 
tRodsen,  John' 
t  Rogers,  Fairman* 
t Rogers,  Robert 
t  Rogers,  William  A.,  1885 
t  Rogers,  William  B.*»' 
tRomer,  Alfied  Sherwood,  1944 
tRood.OtdenN.,  1865 
tRan,E.  B.,1913 

Rose,  William  Cumming,  1936 
fRoss,  Frank  Elmore,  1 930 
fRossby,  Cari-Gustaf  Arvid,  1943 

Rossi,  Bruno  Benedetto,  1950 

Rotsini,  Frederick  Dominic,  195 1 
tRona,  Franda  Feytmi,  1927 

Route,  Irving,  1962 
fRowland,  Henry  A.,  1881 
tRoyce,  Josiah.  1906 
fRubey,  Wilham  Walden.  1945 
fRuedemann,  Rudolph,  1928 
t Russell,  Henry  Norris,  1918 
tRuaell,  Richard  Joel,  1959 
tRutherfofd,LewiBM.' 
tRyan,  Harris  Joieph,  1920 

Sabin,  Albert  Bruce,  1951 
tSabin,  Florence  Rena,  1925 
tSabine,  Wallace  C.  W.,  1917 
fSt.  John,  Charles  Edward.  1924 

Sandage,  Allan  Rex,  1963 
tSapir,  Edward,  1934 
tSargent,  Charles  Sprague,  1895 
t  Saunders,  Frederick  Albert,  1925 
tSauveur,  Albert,  1927 
tSavage,  John  Lucian,  1949 
tSax,  Karl,  1941 
fSaxton,  Joseph* 
fScatchard,  George,  1946 
fScfaairer,  John  Frnk,  1 953 
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tSchiff,  Leonard  Isaac,  1957 
tSchlesinger,  Frank,  1916 
tSchlesinger,  Hermann  Irving,  1948 

Sdimidt,  Cart  FMmic,  1949 
f  Schmidt,  Karl  Pkttenon,  19S6 

Schmidt-Nielsen,  Knut,  1963 

Schmitt.  Francis  Otto,  1948 

Scho lander,  Per  Fredrik,  1961 
tSchott,  Charles  A.,  1872 
tSchrader,  Franz,  1951 
tSdiucilmt,  Ourlet,  1910 

Sduiltz,  Adolph  Hans,  1939 

Schwarzchild,  Martin,  1956 

Schwinger,  Julian,  1  949 
fScott,  William  Berryman,  1906 
tScudder,  Samuel  H.,  1877 

Seaborg,  Glenn  Theodore,  1 948 
tSemt,  Frederick  Hmtey,  1919 
tS«uiiore,  Carl  Enll,  1922 

Segre,  Emilio,  1952 

Seitz,  Frederick,  1951 
tSellers,  WilUam,  1873 

Serber,  Robert,  1952 
tSetcheU,  William  Albert,  1919 
tShairer,  PhiUp  AnderMn,  1928 

Shane,  Charlei  Donald,  1961 

Shannon,  Claude  Elwood,  19S6 

Shapiro,  Harry  Lionel,  1949 
tShapley,  Harlow,  1924 
tShedlovsky,  Theodore,  1953 

Sheehan,  John  Clark,  1 957 

Shemin,  David,  1958 
fShennan,  Henry  Clapp,  1933 
tSherwood,  Thomas  Kilgofe,  1958 

Shockley,  WUliam,  1951 
fShope,  Richard  Edwin,  1940 
fSilliman,  Benjamin,  Sr.* 
tSilbman,  Benjamin,  Jr.* 

Simpson,  George  Gaylord,  1941 

Simpson,  John  Alexander,  1959 
fSinnott,  Edmund  Ware,  1936 

Skinner,  Burrhus  Frederic,  1950 

Skoog,  Folke  Karl,  1956 
fSlater,  John  Clarke,  1932 

fDecaassd 


tSlepian,  Joseph,  1941 

Slichter,  Louis  Byrne,  1944 
tSUpher,  Vesto  Melvin,  1921 
tSmadd.  Joseph  Edwin,  1957 
tSmaU,  Lyndon  FMericfc,  1941 

Smith,  Albert  Charles,  1963 
tSmith,  Alexander,  1915 

Smith,  Cyril  Stanley,  1  957 
tSmith,  Edgar  Fahs,  1899 

Smith,  Emil  L.,  1 962 
tSmith,  Erwhi  Frink,  1913 
tSmith,  Gilbert  Moi|an,  1948 
tSmith,  Homer  William,  1945 
tSmith,  J.  Lawrence,  1872 
tSmith.  James  Perrin,  1925 
tSmith,  Lee  Irvin,  1944 

Smith,  Paul  Althaus,  1947 
tSmith,  PhiUp  Edward,  1939 
tSmith,  Sklney  indng,  1 884 
tSmith»Theofa«U,]908 
Smyth,  Charles  Phelps,  1955 
Snell,  Esmond  Emerson,  1955 
Soderberg.  Carl  Richard,  1947 
Sonneborn,  Tracy  Morton,  1946 
Spedding,  Frank  Harold,  1952 
Spenoe,  Kenneth  Waithibe,  1955 
Spencer,  Donald  Clayton,  1961 
tSperry,  Elmer  Ambrose,  1925 
Sperry,  Roger  Wolcott,  1960 
tSpier,  Leslie,  1946 
Spitzer,  Lyman,  Jr.,  1952 
Sporn,  Philip.  1962 
tSquier,  George  Owen,  1919 
tStadie,  William  Chriatophsr,  1945 
tStadler,  Lewis  John,  1938 

Stakman,  Elvin  Charles,  1934 
tStanley,  Wendell  Meredith,  1 94 1 
Stebbins,  George  Ledyard,  19S2 
tStebbins,  Joel,  1910 
tSteenrod,  Norman  Earl,  1956 
Stehi,  William  Howard,  1960 
tSteineger,  Leonhard,  1923 

Stem,  Curt,  1948 
tStem,  Otto,  1945 
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tStevMB,  Stanley  Smith,  1946 
tSteward,lu]ia]iH.,19S4 

tStewart,  George  Walter,  1938 

Stewart,  Thomas  Dale,  1962 
tStieglitz,  Julius,  191  I 
tStillwell,  Lewis  Buckley,  1921 
tStimpson,  William,  1868 
tStock,CliMter,1948 
tStockard.Charlfls  Rupert,  1922 

Stockmayer,  Walter  Hugo,  19S6 

Stoker,  James  Johnston,  1963 

Stommel,  Henry  Meison,  1961 
tStone,  Calvin  Perry.  1943 

Stone,  MarshaU  Harvey,  1 938 
tStooe,  WiliOD  Stuart,  1960 

Stork,  Gilbert  Jose,  1960 
tStory,  WilUam  Edward.  1908 
fStratton,  George  Malcolm,  1928 

Stratton,  Julius  Adams,  1 950 
tStratton,  Samuel  Wesley.  1917 

Straus,  William  Louis,  Jr.,  1962 

Street,  Jabez  Curry,  1953 
fStreeter,  Georie  Liniua,  1931 
tStrong,  Theodore^ 
tStruve,  Otto,  1937 
tSturtevant,  Alfred  Henry.  1930 

Suits,  Chauncey  Guy,  1946 
tSuilivant,  W.  S.,  1872 
tSumner,  Francis  Bertody,  1 937 
t  Sumner,  Jamea  Batcheller,  1948 
tSverdrttp,HaraldUlfik,'*  1945 
tSwain,  George  Fillmore,  1923 
tSwanton,  John  Reed,  1932 
tSwasey,  Ambrose,  1922 

Szent-Gyorgyi,  All>ert,  1956 
tSzUard,  Uo,  1961 
tTaliaferro,  WUUain  Hay,  1940 

Tarbell,  Dean  Stanley,  1959 
tTate,  John  Toiranee,  1 942 
tTatum,  Edward  Lav^^rie,  1952 

Taube,  Henry,  1959 
t Taylor,  Charles  Vincent,  1943 
tTaylor,  David  Watson,  1918 

Teller,  Edward,  1948 

tDaoaeMd 


tTenneat,  Daiid  Hilt,  1929 
Terman,  Frederick  Emnona,  1946 

fTerman,  Lewis  Madison,  1928 
fThaxter,  Roland.  1912 

Thimann,  Kenneth  Vivian,  1948 
tThom,  Charles,  1937 
Thomas,  Charles  Allen,  1948 
Thomaa,  Llewellyn  Hilleth,  1958 
Thomaa,  Tracy  Yerkea,  1941 
tThompaon,  Thomas  Gordon,  1951 
fThomson,  EUhu,  1907 
fThorndike,  Edward  Lee,  1917 
tThurstone,  Louis  Leon,  1938 
tTiilett,  WUliam  Smith,  195 1 
fTlmodienko,  Stephen  Pkokup, 

1940 
Tishler,  Max,  1953 
tTohnan,  Edward  Chace,  1937 
tTolman,  Richard  Chace,  1923 
tTorrey,  John* 
tTotten,  J.  G.* 
Tousey.  Richard,  1960 
Townee,  Charlca  Hard,  1956 
fToizer,  Alfred  Ifafaton,  1942 
fTrelease,  William.  1902 
fTrowbridge,  Augustus,  1919 
tTrowbridge,  John.  1878 
fTrowbridge,  WUUam  P.,  1872 
tTrumbuU.  James  H..  1872 
fTrumpler,  Robert  Juliua,  1932 
tTuckernnn,  Edward,  1868 
Tttkey.  John  Wilder,  1961 
Turner,  Francis  John,  1956 
Tuve,  Merle  Antony,  1  946 
tTwitty,  Victor  Chandler,  1940 
fTyzzer.  Ernest  Edward,  1942 
Uhlenbeck,  George  Eugene,  1955 
tUhich,  Edward  Oecar,  1917 
Urey,  Harold  Clayton,  1935 
Van  Allen,  James  Alfred,  1959 
Vandiver.  Harry  Shultz,  1934 
fVan  Hise.C.  R.,  1902 

Van  Niel,  Cornells  fiemardus,  1 945 
tVan  Slyke,  Donald  Dexter,  1921 
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tVta  Vleck,  Edwud  Binr,  191 1 

Van  Vleck,  John  Hasbrouck,  1935 
tVaughan,  Thomas  Wayland,  1921 
fVaughan,  Victor  Clarence,  1915 
tVeblen,  Oswald,  1919 

Verhoogen,  John,  1 956 
tVenill,  Addison  B.,  1S72 
fVeitiiw,  Enwst  Hairy,  1954 

Vickery,  Hubert  Bndford.  1943 

Villard,  Oswald  Garrison,  Jr.,  1958 

Visscher,  Maurice  Bolks,  1956 
tvon  Befkesy,  Georg,  1956 
fvon  Karman,  Theodore,  1938 
tvon  Haumann,  John,  1937 
tWakaman,  Sefanan  AfaralMni,  1942 
fWalcott,  Charlas  Doolittta,  1896 

Wald,  George,  1950 
t Walker,  Francis  A..  1878 

Walker,  John  Charles,  1 945 

Wall,  Frederick  Theodore,  1961 
tWaldi,  Joseph  Leonard,  1936 

Wamar,  John  Ouiitian,  1956 
tWarren,G.  K.,  1876 

Warren,  Shields,  1962 
t Washburn,  Edward  Wight,  1932 
tWashburn,  Margaret  Floy,  1931 

Washburn,  Sherwood  Larned,  1963 
fWashington,  Henry  Stephens,  1921 

Wataon,  Odl  Janea,  1959 
fWatson,  JameaC,  1868 

Watson,  James  Dewey,  1962 
tWatson,  Serene.  1889 
t Webster,  A.  G  .  1903 
t Webster,  David  Locke,  1923 

Weinberg,  Ahrin  Martin,  1961 

Weiaa,Paul  Alfred,  1947 

Weiaskopf,  Victor  Frederick,  1952 
tWelch,  William  Henry,  1895 
fWells.  Harry  Gideon.  1925 
t Wells,  Horace  I  .,  1903 

Went,  Frits  Warmolt,  1947 

Wentzel,  Gr^or,  1959 
fWerkman,  Cheater  Hamlin,  1946 

Weatheimer,  Prank  Henry,  1954 

fDeoeated 


Wetmore,  Alexander,  1945 
Wetmore,  Ralph  Hartley,  1954 

Wever,  Ernest  Glen,  1940 
tWeyl,  Claus  Hugo  Hermann,  1940 
fWheeler.  Henry  Lord,  1909 

Wheeler,  John  Archibald,  1952 
fWheeler,  William  Morton,  1912 

Whipple,  Fred  Lawrence,  1959 

Whipple,  Geofta  Hoyt,  1929 
tWhite,  Charles  A.,  1889 
t White,  David,  1912 
t White,  Henry  Seely.  1915 
t Whitehead,  John  BosweU,  1932 

Whitford,  Albert  Edward,  1954 
fWhitman.CO.,  1895 
fWhitmore,  Prank  Cliffoid,  1946 

Whitney,  Hassler,  1945 
tWhitney,  Josiah  D.'-" 
fWhitney,  William  D.,'^  1865 
tWhitney,  WiUis  Rodney,  1917 
t  Why  burn,  Gordon  Thomas,  1 95 1 

Wick,Gian-Carlo,  1963 
t Wiener,  Norbert,**  1934 

Wiesner,  Jerome  Bert,  1 960 
tWiggers,  Carl  John.  1951 

Wigner,  Eugene  Paul,  1 945 
tWUcznski,  Ernest  Juhus,  1919 

WiMer,  Raymond  Louis,  1 963 

WiOey,  Gordon  Rando||rii,  1960 

WiUiama,  Carroll  Milton,  1960 

Williams.  Howel,  1950 
t Williams,  John  Harry,  196 1 

Williams,  John  Warren,  1952 
fWiiUams,  Robert  R..  1945 

Williams,  Robley  Cook,  1955 

WilUama,  Rofer  John,  1946 
fWillier,  BeiUanifai  Harriaon,  1945 
fWillis,  Bailey,  1920 
fWilliston.  Samuel  W..  1915 
tWilson,  David  Wright,  1955 

Wilson.  Edgar  Bright,  Jr.,  1947 
t Wilson,  Edmund  Beecher,  1899 
tWilaon,  Edwhi  BidweU,  1919 
tWibon,  Heniy  Van  Peteia,  1927 
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Wilwii,  OUb  Chaddock,  1960 
WiboB,  Pcny  WiUtom,  1955 

tWilson.  Ralph  Elmer,  1950 
t Wilson,  Robert  Erastus,  1947 

Wilson,  Robert  Rathbun,  1957 
tWinlock,  Joseph' 
tWimtem.Saul,  1955 
fWintfiitiiiier,  Oikar,  1950 
tWiilocld,Georg»  Benuys,  1941 
tWissler,  Clirk,  1929 
tWolbach,  Simeon  Burt,  1938 
tWolfrom,  Melville  Lawrence,  1950 

Wolman,  Abel,  1963 

Wood,  Harland,  Goff,  1 953 
tWood,  Horatio  C.  1879 
tWood,  Robert  Wimams,  1912 
fWood,  William  Bairy,  Jr.,  1959 

Woodring,  WendcD  PhiUips,  1 946 
t Woodruff,  Lorande  Loss,  1924 
tWoodward.  J.  J.,  1873 

Woodward,  Robert  Burns,  1953 
tWoodward,  Robert  S.,  1896 
tWoodworth,  Robert  Sesriom,  1921 
tWooUey,  DUworth  Wayne,  1952 

Woolsey,  Clinton  Nathan,  1960 
fWorttaen,  Amos  Henry,  1872 


t  Wright,  Arthur  Williams,  18S1 
fWright,  FivdeiiGk  BuieBe,  1923 

tWright,  OrviUe,  1936 
Wright,  Sewall  Green,  1934 

tWright,  William  Hammond,  1922 
Wu,  Chien-Shiung,  1958 
Wulf,  OUver  Reynolds,  1949 
Wyckoff ,  Ralph  Walter  GrayitoBe, 
1949 

tWyman,  Jeffries* 

tYerkes,  Robert  Mearns,  1923 
Yoder,  Hatten  Schuyler,  Jr.,  1958 

tVost,  Don  Merlin  Lee,  1944 

t Young,  Charles  A.,  1872 
Young,  William  Gould,  1951 
Zacharias,  Jerrold  Reinach,  1957 
Zachariasen,  Frederik  William 

Boulder.  1949 
Zariski,  Oscar,  1 944 
Zener,  Clarence  Melvin.  1 959 
Zimm,  Bruno  Hasbrouck,  1958 
Zinn,  Walter  Henry,  1956 

tZinsser,  Hans,  1924 
Zirkle,  Raymond  Elliott,  1959 
Zworykin,  Vladimir  Kosma,  1943 
Zygmund,  Antoni,  1960 


fDeceased 

'Chartermember,  March  3,  1863. 

^Became  a  German  citizen  on  October  17, 1911,  thereby  losing  his  membenh^)  in  the 
Academy. 

^Elected  a  ttunS^  aaocitte  to  1931;  natunttMd  to  1946. 

^Elected  a  foreign  associate  in  1922;  naturalized  in  1940.  Elected  to  the  Acsdemy  to 
1942,  while  retaining  his  status  as  a  foreign  associate. 

*  Resigned,  1909. 
^Resigned,  1934. 
''Resigned,  1873. 

'  Removed  from  roU  of  active  members  in  1866  for  nooatteodanee;  returned  to  roH  to 

1875. 

Removed  from  roll  of  active  members  in  1866  for  nonattendance;  reelected  to  the 
Academy  to  1872. 

**^Resigned  Academy  membership  on  April  2, 1951,  when  he  had  maintained  reddooee 
in  Norway  for  three  ymrs,  thereby  losing  American  dtisaish^.  Elected  a  fomipi 
associate  in  1952. 
"Resigned,  1874. 
'^Resigned,  1882. 
^^Reiiined,  1941. 
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t Adams,  Frank  Dawson,  1920 
t  Adams,  John  Cough.  1883 
tAdfiaa,  of  Gimbridge,  Edgar 

Dongas,  Baron,  1941 
t  Ally,  Sir  GoofieB.,  1865 

Alexandroff,  Paul  A.,  1 947 

Amaldi,  Edoardo,  1962 

Ambartsumian,  Victor 
Amazii&povich,  1959 
fArielander,  P.  W.  A..  ia64 
tArrlmiiitt,  Svantt  A.,  1908 
tAuwers.  G.  F.  J.  Arthur,  1883 
tBacklund,  Oskar,  1903 
tBaer.  Karl  Ernst  von,  1864 
tBaeyer,  Adolf  von,  1898 
fBailey,  Sir  Edward,  1944 
tBarcfof  t,  Sir  Joseph,  1 939 
tBamiide,  JoacUiii,  1867 
tBarrois,  Charles,  1908 
tBartlett,  Sir  Frederick  Charles, 
1947 

tBateson,  William.  1921 
tBeaumont,  L.  Elie  de,  1864 
fBecquerel,  Henri,  1905 
tBerttadot,  M.P.E.,  1883 
tBertrand,J.L.F.,  1883 
Best,  Charles  Herbert.  1 950 
tBhabha,  Homi  Jehangir.  1963 
tBjerknes,  V.  F.  K.,  1934 
fBjerrum,  Niels,  1952 
tBohr,Nie]t,192S 
tBoltzmum,  Ludwig.  1904 
tBordet,  Jules,  1935 
tBom.  Max,  1955 
tBornet.  Edouard,  1901 
tBoussmgault,  J.  B.  J.  D.,  1883 
tBoveri,  Theodor,  1913 
fBower,  FfcdsriGle  Orpen,  1929 
fBran.  Sir  Williun,  1939 
fBran,  Sir  William  Lawrence,  1945 
fBraun,  Alexander,  1865 
tfirewiter.  Sir  David,  1864 

tDeceaxed 


de  Broglie,  Prince  Louis.  1 948 
fBrogger,  Waldemar  Christofer, 
1903 

fBiQiittaad,  Johaniwi  Niookiis,  1947 

Brun,  Edmond  Antoine,  1960 

BuUard,  Sir  Edward  Crisp,  1959 
tBuUen,  Keith  Edward,  1961 
tBunsen,  Robert  Wilhelm,  1864 
tBurmeister,  C.  H.  C,  1867 

Buniet,  Sir  lladiuiaiie,  1954 
fCaodolla,  Alplumaa  de,  1883 
tCartan,  EUe,  1949 
tCaso.  Alfonso,  1943 
tCayley,  Arthur,  1883 
fChapman,  Sydney,  1946 
tChasles,  Michel,  1864 
tCheirTeal,  Michel  Eugene,  1 883 
tClark,  Sir  Wilfrid  U  Gxoi,  1963 
tClausius,  Rudolph.  1883 
tCornu.  Alfred,  1901 
tCrookes,  Sir  WiUiam,  1913 
tDale,  Sir  Henry,  1940 
tDarboux.  Gaston,  1913 
tDarwin,  Sir  Geoffe  Howard,  1 904 
tde  Sitter,  WiUem,  1929 
fDeslandres,  Henri,  1913 
tde  Vries,  Hugo,  1904 
fDewar,  Sir  James.  1 907 

Dirac,  Paul  Adrien  Maurice,  1949 
tDove,  Heinrich  Wilhehn.  1867 
tdu  Bola-Reymond,  Emil,  1892 
t  Dumas,  Jean  Baptiste,  1883 
t Dyson,  Sir  Frank  Watson.  1926 
tEddington,  Sir  Arthur  Stanley, 
1925 

tEhrUch,  Paul,  1904 
fEijknan,  Christiaan,  1921 
fBinitein,  Albert,*  1922 
tBncler,  Adolpb,  1925 
Ephrussi,  Boris,  1961 
tEskola,  Pentti  Eehs.  1 95 1 
fFaiaday,  Michael,  1864 
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tFischcr,  Emil.  1904 

t Fisher,  Sir  Ronald  Aylmer,  1 948 

fFlorcy,  Howard  Walter  (Baron 

Florey  of  Adelaide),  1963 
tForsyth,  Andiew  RtMtil,  1907 
fPowter,  Alffed,1938 
fOilFrisch,  Karl,  I9S1 
fGegenbaur,  Karl,  1891 
tGeijer.  Per,  1958 
tGeikie,  Sir  Archibald,  1901 
tGiU,  Sir  David,  1898 
tGoebeU  Karl  E.  Ritter  von,  1932 
fGragory,  Frederick  Gugmbnin, 
1956 

tGroth,  Paul  von.  1905 
tGylden.  Hugo,  1892 
tHaber,  Fritz.  1932 
tiiadamard,  Jacques,  1926 
tHadfield,  Sir  Robflft  A.,  1928 
tHiMuie,  Jolm  Scott,  193S 
fHamilton,  Sir  WilUun  Rowan, 
1864 

tHardy,  Godfrey  Harold,  1927 
tHartmann,  Max,  1959 
tHeim,  Albert,  1913 
tHdaenbcfg,  Werner,  1961 
tHeOand-llanaen,  Bjam,  1947 
fHelmholts,  Hermann  L.  F.  von 

(Baron  von  Helmholtz),  1883 
fHertwig,  Richard,  1929 
tHilbcrt.  David,  1907 
tHiU,  Archibald  Vivian,  1941 
tHill,  James  Peter,  1940 
tHintbelwood,  Sir  Cyril  Nonnin, 

1960 

tHodge,  Sir  William  VallanoB 

Douglas,  1959 
tHoff ,  Jacobus  Hendricus  van't, 

1901 

tHofmann,  August  Wilhelm,  1887 
fHooker,  Sir  Joseph  Dalton,  1883 
tHopT.  Heiaz»  19S7 
tHopUna,  Sir  Frederick  Gowland, 
1924 

fDeceawd 
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fHoussay,  Bernardo  Alberto,  1940 
tHuggins,  Sir  William,  1904 
fHuxlcy,  Thomas  Henry,  1883 
tibanez,  Carlos,  1889 
t  Janet,  Pierre,  1 938 
tlamsen,  Piem  luks  tear,  1 901 
JefSteya,  Sir  Harold,  194S 
t Jones.  Sir  Harold  Spencer.  1943 
t  Jordan,  Marie  JBnnemond  CamiUe, 
1920 

fjoule,  James  Prescott,  1887 
Kapitza,  Peter  Leonidovich,  1946 

fKapteyn,  J.  C,  1907 

tKafTer,Pkul,194S 

tKeith.Sir  Arthur,  1941 

tKekule,  August,  1892 

fKelvin,  William  Thomson  (Baron 
Kelvin  of  Largs),  1883 
Kihara,  Hitoshi,  1958 

tUrdiofr,  Giiitav  Robert,  1883 

tKMn,  Felix,  1898 

tKoch,  Robert,  1903 

tKohlrausch,  Friedrich,  1901 

tKolliker.  Albert  von,  1883 

fKonorsici,  Jerzy,  1963 

tKoMUAlbredit,  1913 

f  Kriahnan,  Sir  Kariamanikkain 
Srintvan,  1956 

tKrofh,AuKiiit,  1937 

tKronecker,  Hugo,  1901 

tKuno.  Hisashi,  1963 

tKustner,  Karl  Friedrich,  1913 

fLacaze-Duthiers,  Henri  de,  1898 

tLacfoix,  Prancoia  Antoine  Alfied, 
1920 

tLandau,  Lev  Davidovich,  1960 
tLankester,  Sir  E.  Ray,  1903 
tLarmor,  Sir  Joseph,  1908 
tLaue,Max  von,  1958 
Letoir,  Luis  F.,  1960 
tUttckart,  Rudolpli,  1895 
tLevi,  Giuieppe,  1940 
tLie,  Sophus,  1895 
fUebig,  Justus  von,  1867 
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Lim.  Robert  K.  S.,  1942 
tLindhlad,  BertU,  1955 
tLinderstrom-Lang,  Kaj  Ulrik,  1947 
t  Lister,  Joseph  ( I  st  Baron  Lister  of 

Lyme  Regis),  1 898 
fLoewy,  llaurioe,  1901 
tLoienti,  Hendrik  Antoon*  1906 
ftudwig,  KarlF.  W.,  1893 

Lwoff,  Andre.  1955 

Lynen,  Feodor,  1962 
fLyot,  Bernard  Ferdinand,  1949 
tMarconi,  Marchese  Guglielmo, 
1932 

tMany,  Etienne  Julet,  1 903 
iUtoMM,  Dimitri  I.,  1903 
flfidiotte,  Albert  Edouard  (Baron 
Michotte  van  den  Berck),  1956 
fMilne-Edwards,  Henri,  1864 
tMoissan.  Henri,  1898 

Mott,  Sir  Nevm  Francis,  1957 
ttfurdiiKm,  Sir  Roderick  I.,  1865 
flfiimy.  Sir  Joho,  1912 
tOnnes,  Heike  Kamerlingh,  1920 

Oort,  Jan  Hendrik,  1953 
tOppolzer,  Theodor  von,  1883 
tOstwald,  WUhelm,  1906 
fOwen,  Sir  Richard,  1865 
fPanont,  Sir  Charles  Algeron,  1925 
fPteteur,  Louis,  1883 
fPavlov,  Ivan  Petrovic,  1908 
fPenck,  Albrecht,  1909 
tPenfield.  Wilder,  1953 

Penney,  Sir  William  George,  1962 
fPeres,  Joseph  Jean  Camille,  1956 
tP^etflrt,  Chriitiaii  August  Friedrich, 
1867 

fPfeffer,  WUhelm,  1903 
fPicard.  Emile,  1903 
tPieron,  Henri,  1949 
tPlana,G.  A.  A.,  1864 
tPlanck,  Max,  1926 
fPoincii^,  Jules  Henri,  1 898 
fPOrtMi,  Albert  Marcel  Germain 
Ren^,  1954 

tPecsaisd 


fPrain,  Sir  David,  1920 

Prelog,  Vladimir,  1961 
tRammelsberg,  Karl  Fricdrich,  1893 
fRamon  y  Cajal,  Santiago,  1920 
t Ramsay,  Sir  William,  1904 
tRayleigh,  JollB  Wm.  Strutt 

(3d  Baron  Raylejgh),  1898 
fRegnault,  Victor,  1865 

Reichstein.  Tadeus,  1952 
tRenner,  Otto,  1954 
tRetzius.  Gustav,  1909 
fRichthofen,  Ferdinand  von,  1883 

Robertson,  Rutherford  Ne«,  1962 
fRobinson,  Sir  Robert,  1934 
fRosenbusch,  Karl  Harry  Ferdinand, 
1904 

tRoux,  Wilhelm.  1924 

tRubner,  Max,  1924 

t Rutherford,  Ernest  (1st  Baron 

Rutherford  of  Nelson),  1911 
fRuzicka.  Leopold,  1944 
tSabatier.Paul,  1927 
tSachs,  Julius  von,  1895 
tSchiaparelli,  Giovanni,  1910 
t Schneider,  Charles  Eugene.  1925 
t Schuster,  Sir  Arthur,  1913 
fSeeUger,  Hugo  R.  von,  1908 
Semenov,  Nikolai  Nikotaevich, 

1963 

tShcrrington,  Sir  Charles,  1924 
tSommerfeld,  Arnold.  1929 
fSorensen,  Soren  Peter  Lauritiz, 
1938 

t  Southwell,  Sir  Richard  Vynne,  1943 
fSpeannan,  Oiarles  Edward,  1943 
fSpemann,  Hans,  1925 

fStas,  Jean  Servais,  1891 
tStcacic,  Edgar  W.  R.,  1957 
tStokes,  Sir  George  G  ,  1883 
tStrasburger,  Eduard,  1898 
tStruve,  Otto  von,  1883 
tStumpf,  Carl,  1927 
fSuess,  Eduard,  1898 
tSvedberg,  Theodor  (The),  1945 
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tSverdrup,  Harald  Ulrik,^  1952 
tSylvester,  James  Joseph,  1883 
[  tTayior,  Sir  Geoffrey  Ingram,  1945 

Tlieorell,  Axel  Hugo,  19S7 
fTkompioii,  Sir  D'Arcy,  1943 
tTbomioii,  Sir  Godfrey,  19S1 
tThomson,  Sir  Joseph  J.,  1903 
tTiselius,  Arne  W.  K.,  1949 
fTisserand,  Francois  Felix,  1893 

Todd,  of  Trumpington,  Alexander 
Robertus,  Baron,  19SS 
fVallMoiiaiiii,  C.  de  la,  1929 
fvaa  der  B|jl,  Hendiik  Johannet, 

1943 

tVan  der  Waals.  J.  D.,  1913 
fVening  Meinesz,  Felix  Andries, 
1939 

fVirchow,  Rudolph  von,  1883 
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fVogel,  Hermann  Carl,  1903 
tVolterra,  Vito,  1911 
tWaldoyer,  WUhelm,  1909 
fWataon,  Davtd  If eradlfli  SearM, 
1938 

tWeiBiatrasi,  Karl,  1892 
fWeismann.  August,  1913 

tWieland.  Heinrich,  1932 
fWillstaetter,  Richard,  1926 
twinge,  Ojvind,  1949 
fWohler,  Friedrich,  186S 
tWolf,lfaxF.J.C.,1913 
tWitiidt,Willieliii,  1909 
fWiirtz,  Adolphe,  1883 
Yukawa,  Hideki,  1949 
tZirkel,  Ferdinand,  1903 
fZittle,  K.  A.  R.  von,  1898 


f  DeoMiod 

^  Elected  a  foieign  assiociate  In  1922;  nitnialind  in  1940;  eieeted  to  the  Academy  In 
1942,iririleietainin|liiiitetniatafofeigaaiaodite.  ' 

^Resigned  Academy  membership  on  April  2,  1951,  when  he  had  maintained  residence  in 

Norway  for  3  yean,  thereby  losiqg  his  Ameiican  dtizenahip.  Elected  a  foreign  asaoctate  i 

in  1952.  I 

I 
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Officers  and  Members  of  the  Council 
£        of  the 

National  Academy  of  Sciences^ 
1863-1963 


OFFICERS*  OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES,  1863-1963 


OFFICERS 


I  PRESIDENTS 

1 863- 1 867  Alexander  Dalias  Bache 

1868-1878  Joseph  Henry 

187»-1882  WilUajn  Barton  Rogers 

1883-189S  Otfanieldurletllanli 

1895-1900  WolcottGibba 

1901-1907  Alexander  Aga«lx 

1907-1913  Ira  Remsen 

1913-1917  William  Henry  Welch 

1917-1923  Charles  Doohttle  Walcott 

1923-1927  Albeit  Abraham  Michelson 

1927-1931  Thomai  Hunt  Ifofgan 


1931-193S  WmiimWiiliceOuiipM 

193S-1939  Frank  RattiayliDiB 

1939-1947  Frank  BddwinJewett 

1947-1950  Alfred  Newton  Richindt 

1950-1962  Dctlcv  Wulf  Bronk 

1962-1969  Frederick  Seitz 


If  VICE  PRESIDENTS 

1863-I86S  lames  Dwight  Dana 
1866-1868  loaeph  Heniy 


'HOIE:  Teim  of  oCfke  cfaaofed  from  six  to  four  yean  in  1918. 
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1868-1871  William  Chauvenet  1950-1954 

1872-1878  WolcottGibbs  1954-1958 

1878*1883  OthniBl  Chutes  Manh  19S8-1961 

1883-1889  Simon  Newcomb  1962-1974 

1889-1891  Samuel  Pierpont  Langley 

1891-1897  Francis  Amaaa  Walker 

1897-1903  Asaph  Hall 

1903-1907  IraRemsen  1863-1872 

1907-1917  Charles  Doolittle  Walcott  1872-1878 

1917-1923  Albert  AbfaliimliiGlieteii  1878-1881 

1923-1927  JohnCtmpbelllleRtem  1881-1883 

1927-1931  Frederick  Eme&e  Wljgllt  1883-1897 

1931-1933  David  White  1897-1901 

1933-1941  Arthur  Louis  Day  1901-1913 

1941-1945  Isaiah  Bowman  1913-1918 

1945-1949  Luther  Pfahler  Eisenhart  1919-1923 

1949-19S3  Edwin  BidweDWilm  1923-1931 

1953-1957  Geofie  Washington  Corner  1931-1951 

1957-1961  Farrington  Danieb  1951-1955 

1961-1965  iulaus  Adams  Stratton  1955-1965 


Roger  Adams 
John  Gamble  Kirkwood 
Howard  Fer^r  Robatlion 
KuiisoB  Biown' 


IV    HOIf E  8BCRBTARIB8 

Wolcott  Gibbs 
Julius  Erasmus  Hiigard 
J.  H.  C.  Coffin 
Simon  Newoomb 
Asaph  Hall 
Ira  Remsen 
Arnold  Hague 
Arthur  Louis  Day 
Charles  Greeley  Abbot 
David  White 

FlredeiidE  Bniene  Wij|ht 
Alexander  Wetmoie 
Hugh  Latimer  Dryden 


m  FORBION  SECRET AR IBS 


V  TREASURERS 


1863-1873  Louis  Agassiz 

1874-1880  F.A.P.Bainaid 

1880-1886  Alexander  Ataniz 

1886-1895  WolcottGibbs 

1 895-1 90 1  Alexander  Agassiz 

1901-1903  IraRemsen 

1903-1909  Simon  Newcomb 

1909-  1910  Alexander  Agassiz 

1910-  1921  GeofgeElkfyHale 
1921-1934  Robert  Andiews  If illikan 
1934-1936  Thomas  Hunt  Morgan 
1936-1942  Lawrence  Joseph  Henderson 
1 942- 1 945  Walter  Bradford  Cannon 
1945-1950  Detlev  Wulf  Bronk 


1863-1 88 1  Fairman  Rogers 

1881-1887  J.  H.C.  Coffin 

1887-189S  John  Shaw  mmnp 

1 898- 1 902  Charles  DooUttle  Waloott 

1902-1911  Samuel  Franklin  Emmons 

1911-1919  Whitman  Cross 

1919-1 924  Frederick  Leslie  Ransome 

1924-1928  George  Kimball  Burgess 

1928-1932  Joseph  Sweetman  Ames 

1932-1940  Arthur  Xeiih 

1 940- 1 948  Jerome  Gark  Hunsaker 

1948-1960  William  Jacob  Robbins 

1960-1968  Uoyd  Viel  fierkner 


Aivotated  hi  Januaiy  1962  to  leplue  Howaid  Fsicy  Rob8ctson,decsassd. 
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MEMBERS  OF  THE  COUNCIL  OF  THE 
NATIONAL  ACADEMY  OF  SCIENCES,'  1863-1963 


1863^ 

OiiilM  H.  Davit 

J.  Peter  Lesley 

1864 

Chirlee  H.  Davie 
J.  Peter  Lesley 

1865 

Benjamin  A.  Gould 
jolu  L.  LeConte 

1866 

Beqjamin  A.  Gould 
Jolm  L.  LeConte 

1867 

Spencer  F.  Baird 
Benjamin  A.  Gould 

1868-1869' 
Spencer  F.  Baird 


Lewie  II.Rut]ieiAird 

John  Torrey 

Lewis  M.  Rttdierfuid 
John  Torrey 

I.  Peter  Lesley 
Lewis  II.  Rutherfkud 

Montgomery  C.  Meigs 
William  D.Whitney 


Montgomery  C.  Meigs 
John  S.  Newberry 


John  L.  LeCoote 


Benlawiin  Feirce 

Chairman,  Class  A 
Benjamin  Silliman,  Sr. 
Chairman  t  Class  B 


Bei^laniin  Peine 
ChMtrmm,  Class  A 

Augustus  A.  Gould 
Cite^«ft»  Class  B 


Beqiamin  Peiioe 
Che^^nuDi,  Class  A 

Louis  Agassiz 
ChMfmm,  Class  B 


Benjamin  Feirce 
CtrntmoH,  Chasa  A 

AraoM  Guyot* 
Cfutmum,  Class  B 


Chairman,  Class  A* 
Chairman  f  Cliiss  B 

Hubert  A.Newton* 
CMeHrman,  Class  A 


In  addition  to  the  President,  Vice-President,  Foreign  Secretary,  Home  Secretary,  and 
IVsasunr. 

'in  1863  the  CouncO  oondsMd  of  the  offioers  of  die  AcMlemy  and  die  chsiraiea  of  dM 

classes  (Class  A,  Mathematics  and  Physics;  Class  B.  Natural  History),  together  with  four 
members  who  were  elected  annually  at  the  January  session  iHAStAnmuU  Report  for 
1863,  p.  1 14). 

'Acoofding  to  die  Academy  *ViBute8**  (Isnuary  27, 1866.  p.  142),  Arnold  Gayot  was 
elected  Chairman  of  the  Class  of  NaUual  Histocy;  the  NA8  Aoetedlmt  (Aagast  1866,  p. 

53)  list  I  ouis  Apas-viz  as  Chairman. 

^Election  of  class  officers  was  not  record^  io  the  Academy  "Minutes"  in  1867. 
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I 


Andrew  A.  Humphreys     Bexgamin  Feifoe 


1869-  1870 

Andiew  A.  Humphivys 

John  L.  LeConte 

I 

1870-  1871 
Speiio6f  F.  Baird 

J.  H.C.  Coffin 

1871-  1872 
Alexander  Afuaiz 

liiliittB.IIU8Mrd 

1872-  1873* 

Spencer  F.  Baird 
Geofge  J.  Brush 

1873-  1874 

Spencer  F.  Baird 
J.  H.  C.  Coffin 

1874-  1875 

Spencer  P.  Baird 
J.  H.C.  Coffin 


IfontBOOMry  C.  lle||i' 

William  O.Whitney 

Andiew  A.  HnmphieyB 
J.PeterLealey 

MontBomecy  C.  Mettt 
Joeiah  D.  Whitney 

J.  H.  C.  Coffin 
Monliomery  C.  lietp 


Montgomery  C.  Meip 
Simon  Newcomb 


John  L.  LeCoote 
Montgomery  C.  Meigs 
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James  Hall 
Chairman  t  Class  B 


Benjamin  A.  Gould 
Chairman,  dais  A 

James  Hall 
Chairman,  Class  B 


Montgomery  C.  Mejgi 

Chairman,  Otm  A 
James  Hall 
Chairman,  Class  B 


F.  A.  P.  Barnard 
CIMhiMfi,  Claw  A 

Spencer  F.  Baird 
daihnafi.  Class  B 


Benjamin  Peirce 
WOliaffl  D.  Whitney 


Benjamin  Peirce 
William  D.Whitney 


sumon  NOwooniv 
William  D.  Whitney* 


'The  Academy  Constitution  was  amended  in  1868  so  that  the  Washington  session  was 
held  thereafter  in  April,  instead  of  January;  members  of  the  Council  were  elected  at  the 
April  lession  each  year  ("Minutes  of  the  Academy,"  August  26, 1868,  p.  266). 
^Aoooidfaii  to  fhe  Academy  ^Utantss**  (lamury  2S,  1868.  p.  252),  Hubert  A.  Newloa 
was  elected  Chairman  of  Class  A;  the  NAS  JVuMMtt^  dainiaiy  1868,  p.  68)  Ust  JttBos 
E.  Hilgard  as  Chairman. 

''Beqiamin  Peirce  was  elected  to  the  Council  on  April  15, 1869,  and  resigned  the  office 
that  day;  Monlgomeiy  C.  Me||S  was  eleeled  te  hlsplaoe  the  following  day  (**lifantes  of 
tta  Academy,**  April  15. 1869,  pp.  287, 291 ;  fbid.,  April  16, 1869.  p.  296). 
'in  1872  the  classes  were  abolished  and  the  Council  consisted  of  the  officers  of  the 
Academy  and  six  additional  members,  who  were  elected  annually  ("Minutes  of  the 
Academy,"  AprU  16, 1872,  p.  374;  AS  Proceedings,  AprU  1872,  p.  86). 
*Accordia«  to  the  Aeademy  'WmVaT  (April  22, 1874,  p.  424).  Wniism  D.  Whtaey 
was  elected  to  dw  OonncI;  dw  NA8/k«ei«n«f  (April  1874,  p.  105)  Ust  feutsad  Joeiah 
D.  Whimsy. 
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1875-  1876 

^Mio0f  P.  Blivd 
J.  H.  C.  Coffin 

1876-  1877 

Spencer  F.  Baird 
J.  H.  C.  Coffin 

1877-  1878 

Spencer  F.  Baifd 
J.H.C.Colfiii 

1878-  1879 

SpraoerP.  Baiid 
WokoCtGiblM 

1879-  1880 

Alexander  Agassis 
Spencer  F.  Baird 

1880-  1881 

Sp6iicof  p.  Biiid 
WoloottGibbt 

1881-  1882 

Spencer  F.  Baird 
Wolcott  Gibbs 

1882-  1883 

Spencer  F.  Baifd 
WoloottGibbt 

1883-  1884 

Spencer  F.  Baird 
WoloottGibbt 

1884-  1885 

Spencer  F.  Baird 
WoloottGibbt 


Joim  L.  LoContB 
MonlioiiMfy  C.  Il«ip 


John  L.  LeConte 
Montgomery  C.  Meigs 


John  L.  LoConte 
Monlioinoiy  C.  Mofgt 


Htll 
JiiiiiitB.Hi|pid 


Wolcott  Gibbt 
Asaph  |iall 


AttphHall 
liittoi  B.  Hiltifd 


Asaph  Hall 
Julius  E.  Hilgard 


Asaph  Hall 
Jiilantfi. 


JiilintB.Iiilttrd 
Ifontfomtiy  C.  Meigs 


Julius  E.  Hil^rd 
Montgomery  C.  Meigt 


loiui  S.  Novbony 
WiHflH  Nowconb 


John  S.  Newberry 
Simon  Newcomb 


Johs  S.  Nowbtoy 
Simon  Nowoonb 


Simon  Nowconb 


Montgomery  C.  Meig* 
Simon  Newcomb 


CkimoeKiiig 
Simon  Nowcomb 


Clarence  King 
Fairman  Rogm 


Montgomery  C. 
Fairman  KotBR 


Fairman  Rogers 
CliafletA.Young*<^ 


Samuel  H.  Scudder 
Charles  A.  Young 


^''Asaph  Hall  was  elected  to  the  Councfl  on  April  18,  1883;  the  following  day  he  was 
elected  Home  Secretary  and  Charles  A.  Young  was  elected  to  fill  the  vacancy  on  the 
Council  ("Minutes  of  the  Academy."  April  18, 1889,p.  ll.ibid,,  April  19, 1883.  p.  33). 
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1885-  1886 

Spencer  F.  Baird 
WolooUGibb* 

1886-  1887 

SpsacerF.  Baird 
Gcofiol.  Brarii 

1887-  1888 

Spencer  F.  Baird" 
Gcoi^e  J.  Brush 

1888-  1889 

GeoffB  J.  Bnnh 
Benjamin  A.  Gould 

1889-  1890 

George  J.  Brush 
Benjamin  A.  Gould 

1890-  1891 

Geoige  J.  Bnidi 
Benjamin  A.  Gould 

1891-  1892 

Geofge  J.  Brush 
Benjamin  A.  Gould 

1892-  1893 

Geoif e  J.  Brush 
Benjamin  A.  Gould 

1893-  1894 

Geoige  J.  Brush 
Benjamin  A.  Gould 

1894-  1895 

George  J.  Brush 
Benjamin  A.  Gould 

1895-  1896 

Geoige  J.  Brudi 
Geoige  L.  Goodale 


Julius  E.  Hilgard 
Montgomeiy  C.  Meigs 


Samuel  P.  Langley 
Montgomefy  C.  Mefgi 


Samuel  P.  Langley 
Montgomery  C.  Meigs 


Samuel  P.  Langley 
Mootgomenr  C.  Meigs 


Montgomery  C.  Meigs 
Simon  Newcomb 
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Samuel  H.  Scudder 
Chalks  A.  Young 


Edwaid  C.  Pickering 
aiaileiA.Young 


Edward  C.  Picfcecing 
Ixa  Renuen 


Edward  C.  Pickering 
Ira  Renuen 


Ira  Remsen 
Francis  A.  Walker 


Montgomery  C.  Meigi      im  Renuen 
Simon  Newcomb  Fmncis  A.  Walker 


Samuel  P.  Langley  Simon  Newcomb 

Montgomery  C.  Mejga'^    In  Renuen 


Samuel  P.  Langley  Simon  Newcomb 

Thomas  C.  Mendenhall     Ira  Renuen 


Samuel  P.  Langley  Simon  Newcomb 

Thomas  C.  Mendenhall     In  Remsen 


Samuel  P.  Langley 
Thomas  C.  Mendenhall 


Benjamin  A.  Gould 
OthnielC.  Marsh 


Simon  Newcomb 
In  Remsen 


Simon  Newcomb 
Ira  Renuen 


11 


Ai«utl9,1887. 
laonaiy  2, 1892. 
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1896-  1897 

Hmy  P.  Bowditdi 
GwxiiB  J.  Bnirii 

1897-  1898 

John  S.  Billings 
Henry  P.  Bowditch 

1898-  1899 

Joiui  S.  Billings 
Hemy  P.  Bowditch 

1899-  1900 

John  S.  Billings 
Henry  P.  Bowditch 

1900-  1901 

John  S.  Billings 
Henry  P.  Bowditch 

1901-  1902 

John  S.  Blllii«f 
Heoiy  P.  Bowditdi 

1902-  1903 

John  S.  Billings 
Henry  P.  Bowditch 

1903-  1904 

John  S.  Biffingi 
Henry  P.  Bowditch 


BeqiaiiiinA.Goiild" 
OthnielCManh 


George  J.  Brush 
Arnold  Hague 


George  J.  BnMh 
Arnold  Hague 


George  J.  Brush 
Arnold  Hague 


George  J.  Brush 
Woloott  Gibbt 


Geoife  J.  Bnidi 
Anold  Hague" 

George  J.  Brush 
Simon  Newcomb 


Geoige  J.  Brudi 
Geofge  B.Hale 


Siflioii  NewooBib 
in  Remaen 


Othniel  C.  Marsh 
Simon  Newcomb 


OthaielC.lfanli' 
Simofi  Newoonb 


Samuel  P.  Langley 
•Unon  NewcDBib 


Arnold  Hague 
Simon  Newcomb 


SamuAlP.  Langtey 
Simon  Newoooib 


Charles  D.  Walcott 
WiUiam  H.  Welch 


ChaileaD.Waloott 
WOUamH.  Welch 


"Aecoiding  to  the  Academy  "Minutes"  (April  22,  1896,  p.  486).  Beiyainin  A.  Gouki 
wu  elaeled  to  the  CoundU  he  died  on  NbvBnber  26. 1896.  havkif  attended  Ihe  iHt 

Gbuncil  meeting  of  the  year  eight  days  before  ("Minutes  of  the  Council,"  November  18, 
1896,  p.  250).  The  Anntdal  Report  for  1896  (p.  33)  lists  George  L.  Goodale  insteedof 
Mr.  Gould  as  a  member  of  the  Council;  however,  no  record  can  be  found  of  Mr. 
GoodalB*!  appointment  to  the  CoundL 
'^DeoeaiBd  March  18. 1899. 

^'Mr.  Hague  was  elected  to  the  CouncO  on  April  17, 1901 ,  and  the  foDowfaig  day  elected 
Home  Secretary.  The  vacancy  on  the  Council  was  not  filled  ("Minuteeof  die  Acadeaur*" 
Aprfll7, 1901,p.629;i&li^.,Apnl  18, 1901,  p.  631). 

'Hfr.  Langky  resigned  from  the  Coondl  flf hmiae  ef  the  OoundU**  Mmmber  13, 
1901,  p.  301). 
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John  S.  BilUiip 

George  J.Bnilh 

Charles  D.  Waleott 

Hnuv  P  BowdJteh 

Gmmm  K  Hale 

WW  IIIHIIII  n*  n  waWU 

John  S.  Billings 

George  E.  Hale 

William  H.  Welch 

Riusell  H  Chittenden 

John  S.  BiDiags 

Geoi|eB.Ha]B 

William  H.  Welch 

Rimfill  H  fThittomt— i 

•%H«^wU  AA*  ^  1111  IWllMWll 

Hmifv  V  f^aKorn 

I  Oft7_l  OIM*' 
1  yu  /  •"I  ywj 

1 007—1 ono 

1 Qn7  1 0 1 n 
1 yu  /  —  1 7 1 u 

Russell  H.  Chittenden 

Alexander  Agassiz 

George  E.  Hale 

William  H  Welch 

Robert  S  Woodward 

Henrv  F  Osborn 

WiUkm  H.  Welch 

WllUun  11.  Dnvis 

Rnmell  H.  Chittenden 

Edmund  nnnrimr  Wibmi 

Rohart  S  WoodwMil 

HAnrv  R  f)shnm 

1      1 01 A 

ivi  I— 

1  At  '«  101c 

ly 1  J— ly lo 

Edwin  G.  Conklin 

William  T.  Councilman 

Russell  H.Chittenden 

Arthur  A  Nnveji 

Robert  ^  Woodwaid 

lyio-iafiy 

Edwin  G.  Conklin 

John  M.  Coulter 

Russell  H.  Chittenden 

Arthur  A.  NoyM 

WiUiam  U.  How«U 

Michael  1.  Pupin 

1917-1920 

1918-1921 

1919-1922 

Edwin  G.  Conklin 

Charles  G.  Abbot,  sue- 

John  J.  Caity 

Arthur  A.  Noyw 

oeededinl919by 

Henry  H.  Donaldaon 

Raymond  tarl'* 

Wuliun  H.  Howdl 

1920-1923 

1921-1924 

1922-1925 

Arthur  L.  Day 

George  E.  Hale 

Joseph  S.  Ames 

Thomas  H.  Morgan 

Raymond  Pearl 

Gano  Dunn 

'^lBl907dxCowwflaMBibewf»eie<fcctediBaddith»totheoillcew<iftiwAcadamy; 
two  iervedfortfuieynrt,tiiro  for  two  years,  and  two  for  one  year.  Each  year  dwafler 

the  terms  of  two  members  expired,  and  their  5ucce<!sors.  who  nrved  for  three  years,  were 
elected  at  the  first  stated  session  in  each  year  (N  AS,  Anmia!Rq)Wt  for  1906,  p.  2S). 

Abbot  was  elected  Home  Secretary  in  April  1919  QAA&t  Annual  Report  for 
/9i9,p.27). 
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•  y*^— • y *  » 

Arthur  I  r^Ai/ 
nllUUS  Li.  Lfay 

crxicsi  w .  oiown 

WiUiam  A.  Noyes 

Frank  R.Lillie 

Gano  Dunn,  succeeded 

In  1927  by 

I.C.Maoiam'* 

1926-1929 

1927-192B 

1927-1930 

Robert  A.  Harper 

Gano  Dunn, 

Geofge  E.Hale 

Oswald  Vebwii 

ChaimaHp  NRC 

James  MeKeen  Gattril 

1928-1931 

1928-1932 

1929-1932 

Walter  B.  Canaon 

George  K  Burgeas, 

Edwin  G.  Conklin 

U«iio  Dunn 

Chairman,  NRC 

narlow  Snapley 

1930-1933 

1931-1934 

1932-1933 

lamee  lIcKeen  Gittell 

Rofsr  Adams 

WiUiam  H.  Howell, 

Karl  T.  ConpCon 

Walter  B.  Gamioii 

Chairman,  NRC 

1932-1935 

1933-1935 

1933-1936 

Ross  G.  Harrison 

haiah  Bowman, 

James  McKeen  Cattell 

Henry  N.  RuneU 

Chairman,  NRC 

Karl  T.  Compton 

1934-1937 

1935-1938 

1936-1939 

Roiar  Adams 

RossG.Hanlsoii 

Simon  Fiexnar 

iteiDsii  9«  jeiniiiigs 

Hemy  N.  Rusmll 

John  B.  WUtahaad 

1936-1938 

1937-1940 

1938-1946 

Ludvig  Hektoen, 

Herbert  S.  Jennings 

Ross  G.  Harrison, 

Chairman,  NRC 

Oswald  Veblen 

Chairman,  NRC 

1938-1941 

1939-1942 

1940-1943 

Elmer  D.  Merrill 

Charles  A.  Kraus 

W.  Mansfield  ClBik 

Floyd  K.  Richtmyer," 

Allrad  N.  Ridiaids 

Oswald  Veblen 

succeeded  in  1940  by 
Samuel  A.  Mitchell 


In  1927  the  Academy  Constitution  was  amended  to  include  the  Chairman  of  the  Na- 
tional Research  Council  as  a  member  of  the  Academy  Council,  provided  he  was  a  mem- 
bsr  of  flw  Aeadeany.  Gano  Dunn,  as  Chairaian  of  the  NRC  was  ex  o//ic<o  a  member  of 
the  Conacfi  (NA8,i4iiMMf  Jtiporf /br  i«27-29.  p.  U9). 
'^Dseesnd  November  7, 1939. 
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1941-1944 

1942-1 94S 

1943-1946 

Edwin  B.  Fred 

George  W.  Corner 

W.  Mansfield  Clark 

SunuelA.MitcbeU 

Alfied  N.  Richaids 

Walter  R.Milea 

1944-1947 

1945-1948 

1946-1949 

Emett  W.  Goodpasture 

Wendell  M.  Stanley 

Walter  R.  Mites 

bring  Lragmnir 

John  T.  Tate 

UdorLRabi 

1946-1950 

1947-1950 

1948-1951 

Detlev  W.  Bronk, 

W.  Albert  Noyes,  Jr. 

Carl  R.  Moore 

Cliftiziiuui,  NRC 

Donald  D.  Van  Slyke 

J.  Robert  Oppenheimer 

1949-1952 

1950-1953 

1951-1954 

BiMK  w*  oooopunm 

UnW  C  VmSmwBj 

J€Hv  W«  IWllllll 

JOOI  n.  miQADffllKI 

Ufa  It  M-  Q  Umat*As 

waner  5.  nuniw 

Bivui  c  staKniin 

1951-1954 

1952-1955 

1953-1956 

William  W.  Rubey, 

Robert  F.  Loeb 

Hugh  L  Dryden,  ^' 

wenaeii  m.  dtaniey 

succeeoea  in  1  y oy 

James  Gilluly 

Edwin  Bidwen  WUnb 

1954-1957 

1955-1958 

1956-1959 

Farrington  DanMi 

Edward  A.  Doisy 

Isidor  I.  Rabi 

Merle  A.  Tuve 

Tlie<>pliilus  S.  Painter 

Frederick  E.  Terman 

1957-1960 

1958-1961 

1959-1962 

FawMJCK  oWMK 

inuHUW  FlmmGmf  jr. 

IwpM  AIMIDS 

Hany  L.  Shapiio 

Saimden  Mac  Lom 

WiUiafflV.Hoiiiton 

1960-1963 

1961-1964 

1962-1965 

G.  Evelyn  Hutchinson 

George  B.  Kistiakowaky 

Roger  Revelle 

Robky  C.  Williams 

Kenneth  B.  Raper 

W.Barry  Wood,  Jr. 

1963-1966 

Arthur  KomboB 
TYicy  M.  SoniebofB 


^^Hugh  Dryden  was  elected  Home  Secietazy  in  19S5  ("Minutes  of  the  Academy,"  April 
26, 1955). 
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APPENDIX     Executive  Orders 

F        Defining  the  Duties  and 
Functions  cf  ike 
Motional  Research  Council 


£X£qUTlV£  ORD£R 

The  National  Rewarch  CcNindl  was  otiganiied  in  1916  at  the  request  of  the 
President  by  the  National  Academy  ^  Sciences,  under  its  congressional 
charter,  as  a  measure  of  national  preparedness.  The  work  accomplished  by 
the  Council  in  organizing  research  and  in  securing  cooperation  of  military- 
and  civilian  agencies  in  the  solution  of  military  problems  demonstrates  its 
capacity  for  larger  service.  I  he  National  Academy  of  Sciences  is  ihcrctore 
requested  to  perpetuate  the  National  Research  Goundl,  the  duties  of  which 
sfnil  be  as  follows: 

1.  In  general,  to  stimulate  research  in  the  mathematicil,  physical  and 

biological  sciences,  and  in  the  application  of  these  sciences  to  engineering, 
agriculture,  medicine  and  other  useful  arts,  with  the  object  of  increasing 
knowledge,  of  strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfore. 

2.  To  survey  thie  larger  possibilities  of  science,  to  formulate  comprehen- 
sive projects  of  research,  and  lo  devdop  effective  means  of  utili^i^  the 
scientific  and  technical  resources  of  the  country  for  dealing  with  these 
profects. 
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3.  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to 
secure  concentration  of  effort,  minimize  duplication,  and  stimulate  prog- 
ress; but  in  all  cooperative  undertakings  to  give  encouragement  to  individual 
initiative,  as  fundamentally  important  to  the  advancement  of  science. 

4.  To  terve  ai  a  menu  of  bringing  Ameriaui  and  foragn  investigators  into 
active  cooperation  with  the  identific  and  technical  servket  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Govenunent. 

5.  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
present  importance  of  military  and  industrial  problems  in  connection  with 
the  war,  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific 
researches. 

6.  To  gather  and  coUaie  adendfic  and  tedinkal  informadon,  at  hmne  and 
abroad,  in  cooperation  vritfa  governmental  and  other  agendet,  and  to  render 
such  infonnatiDn  available  to  duty  accredited  perMMis. 

Effective  prosecution  of  the  Council's  work  requires  the  cordial  collabora- 
tion of  the  scientific  and  technical  branches  of  the  Government,  both  miUtary 
and  civil.  To  this  end  representatives  of  the  Government,  upon  the  nomina- 
lion  of  die  National  Academy  of  Sciences,  wiU  be  designated  by  the  Presi- 
dent as  members  of  the  Council,  as  heretofore,  and  the  heads  of  the 
departments  immediatdy  ccHioemed  «nll  continue  to  cooperate  in  every  way 
that  may  be  required. 

(Signed)  woodrow  wilson 

The  WHm  Hotna 
1 1  May,  1918 

(No.  a  859) 
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EXECUTIVE  ORDER 

AMENDMENT  OF  EXECl'TIV^E  ORDER  NO.  1899 
OF  MAY  II,  1918.  RELATING  TO  THE 
NATIONAL  R£$£ARCH  COUNCIL 

Executive  Order  No.  1859  of  May  11.1918,  rdatiiig  to  the  Nadooal  Research 
CouncU,  is  hereby  amemied  to  read  M  fioUoi^ 

"National  Research  Council  or  thb 
National  Agademy  or  Sciences 

'Whereas  the  Natiooal  Research  Council  (hereiiiafter  referred  to  as  the 

Council)  was  organiaed  in  1916  at  Che  request  of  the  President  by  the  National 
Academy  of  Sciences,  under  its  congressional  charter,  as  a  measure  of  national 

preparedness;  and 

"Whereas  in  recognition  of  the  work  accomplished  by  the  National 
Academy  of  Sciences  through  the  Council  in  organizing  research,  in  furthering 
science,  and  in  securing  cooperation  of  government  and  non<^vcniment 
agencies  in  the  sohitionoftheirpwiblenis,  the  Council  has  been  perpct«a>ed  by 
the  Academy  as  requeued  by  die  President  in  Executive  Order  Na  8859  of 
May  1 1.  1918;  and 

"Whereas  the  effective  prosecution  of  the  Council's  work  requires  the  dose 
cooperation  of  ihe  scientific  and  technical  branches  of  the  Government,  both 
military  and  civil,  and  makes  representation  of  the  Government  on  the  Council 
desirable; 

^Now.TiOKiioiB,  by  virtue  of  the  authority  vested  in  nie  as  Plcsident  of  the 

United  States,  it  is  ordered  as  foOows: 

"1.  The  functions  of  the  Council  shall  be  as  follows: 

"(a)  In  general,  to  stimulate  research  in  the  mathematical,  physical,  and 
biological  sciences,  and  in  the  application  of  these  sciences  to  engineering, 
agriculture,  medicine,  and  other  useful  arts,  with  the  object  of  increasing 
Iwowledge,  of  strengthening  the  national  defense*  atad  of  oontrflMting  in  othCT 
ways  to  the  public  wdfiune. 

**(b)  To  survey  the  broad  possibiliues  of  science*  to  formulate  comprehensive 
projects  of  research,  and  to  develop  effective  means  of  utilizing  the  scientific 
and  technical  resources  of  the  country  for  dealing  with  such  projects. 

"(c)  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to 
secure  concentration  of  effort,  minimize  duplication,  and  stimulate  progress; 
but  in  all  cooperative  iwdcriakingl  10  give  encouragement  to  individuat 
iniliaiive*  at  fundamentally  imponam  to  the  advancement  of  science. 

**(d)Toserve  as  a  means  of  bringing  American  and  foreign  investigators  into 
active  cooperation  with  the  scientific  and  technical  services  of  the  Department 
of  Defense  and  of  the  civil  branches  of  the  Government. 

"(e)  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
importance  of  military  and  industrial  problems  in  connection  with  national 


o o I- y lighted  material 


AppenikF  /  647 

defense,  and  to  aid  in  die  tolutioa  of  dieie  proUems  bf  oi^ganizing  specific 
researches. 

To  guher  and  collate  sdentifk  and  technical  inf<nTiiatk>n,  at  home  and 
abroad,  in  amperation  with  governmental  and  other  agencies»  and  to  render 
such  information  available  to  duly  accredited  persons. 

**2.  The  Government  shall  be  represented  on  the  Council  by  members  who 
an  ofBoen  or  employees  of  specified  depaitnienii  and  agendei  of  tlie 
executive  brandi  of  die  Goveniment  The  National  Academy  of  Sciences  sl^ 
spediy*  from  time  to  time,  the  departments  and  agencies  from  which 
Government  members  shall  be  designated,  and  shall  determine,  from  time  to 
time,  the  number  of  Government  members  who  shall  be  designated  from  each 
such  department  and  agency.  The  head  of  each  such  specified  department  or 
agency  shall  designate  the  officers  and  employees  from  his  department  or 
agency,  in  such  numbers  as  the  National  Academy  of  Sciences  thafl  determine, 
who  slmil  be  members  of  the  Coundl,  but  shall  designate  only  those  persons 
who  are  acceptable  to  the  Academy.** 

This  order  shall  not  be  construed  as  terminating  the  tenure  of  any  person 
who  has  heretofore  been  designated  as  a  member  of  the  Goundi 

/signed/  dwight  d.  Eisenhower 

The  Wiote  House, 
10,  i9S6. 

(No.  10G68) 
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Qumiiien  of  the 
JVaticnal  Research  Caundl 


GEORGE  E.  HALE 


A.  A.  NOYES 


JOHN  C.  MERRIAM 

Acting* 


JAMES  R.  ANGELL 
QnimuB 

HENRY  A.  BUM8TEAO 
Chifaiiiiii 

CHARLES  D.  WALCOTT 


JOHN  C.  If  ERRUM  ^ 
QniiiiMSt  EncuUvB  Boiid 


S^lmbn  20. 191<-A9tl  29, 1919 
April  30, 1919-FrtnMiy  21. 1998 

liiy31,1918^nM3Q.1918 

July  1.  1918-April  29, 1919 
April  30. 1919^iiiiB  30. 1919 

July  1. 1919-JiiM  30. 1920 

July  1, 1920-I>M«ib«  31, 1920 

Jawniy  1, 1921-Jaae  17, 1921 


JoM  18, 1921-JuN  30. 1923 

'The  minutes  of  the  NRC  Executive  Boerd  (April  24, 1921)  sUte  that  the  CTminnen  of 
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GANG  DUNN 
Ctuinnan,  Executive  Board 


GEORGE  K.  BURGESS 
ChaimMii 

WILLIAM  H.HOWELL 

chiiffliui 

ISAIAH  BOWMAN 
Chairman 

FRANK  R.  LILLIE 
Chairman^ 

LUDVIG  HEKTOEN 
Chairman 

ROSS  G.  HARRISON 
Chairman 

DETLEV  W.BRONK 
Chairman 

DOUGLAS  WHITAKER 
Chairman 

WILLIAM  W.  RUBEY 
Chairman 

DETLEV  W.  BRONK 
Chairman,  ex  officio* 

FREDERICK  SEITZ 
Chairman,  ex  officio 
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hOg  1.  1923-June  30. 1924 
IVlyl,  1924-J1IM30.1928 

Inlyl,  192»iiM3a,1932 

Inly  1.1932^00*30,1933 

July  I,1933-Jiiiie30, 193S 

July  1. 193S-June  30. 1936 
July  1.  1936-February  7. 1938 
February  8. 1938-June  30, 1946 
July  1.1946-June30.1950 
September  1. 1950nJttiie  30. 19S1 
October  1. 1951-Octobei  9. 19S4 
October  10. 19S4-Juj)e  30. 1962 
July  1.  1962-Jiiim30,1969 


the  Executive  Board  "ihall  exercise  full  authority  of  the  Chairman  of  the  Council,  but 
dnn  not  be  comidantf  to  be  to  iwideiioe  and  All  not  be 

of  the  ofTice." 

^Frank  R.  Lillie  was  President  of  the  Academy  from  July  1, 1935,  to  June  30,  1939. 
^With  the  resignation  of  William  Rubey  in  1954,  Detlev  Bronk.  President  of  the  Acad- 
emy, assumed  the  duties  of  Hie  Oiairman  of  the  National  Research  CoundL  This  action 

hler  aflkmed  by  the  Aciteiy  Conncfl  iilm  ft  voted  in  lone  1959  to  derifM 
Dr.  Bronk  Chairman  of  NRC.  At  a  meeting  of  the  CooncM  in  October  1962,  it  was  stated 
that  the  intention  at  that  time  was  to  establish  the  general  principle  that  the  President  of 
the  Academy  should  serve  as  Chairman  of  the  National  Research  Council  ("Minutes  of 
the  Conndl,**  October  9-10, 1954;liine  14, 19S9;  Octobet  6-7, 1962). 
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Executive  Secretaries  and 
H       Executive  Officers  of  the 

National  Academy  of  Sciences 
and  the 

National  Research  Council 


PAUL  BROCK ETT 
Aabtuit  Seaeury ,  NAS 
EnoBtiiV  StcvBtary,  NAS 

CARY  T.  HUTCHISON 
Executive  Secretary,  NRC 

JOHN  JOHNSTON 
Executive  Secretary,  NRC 

A.  O.  LEUSCHNER 
SecTctajy,  NRC 

HARRY  O.  WOOD 
Acting  Secretary,  NRC 

VERNON  L.  KELLOGG 
Seaetary,  NRC 


ALBERT  L.  BARROWS 


650 


AprU  1. 1913-Noveinber  13. 1933 
NbfMmte  14. 1933nliiiie  30. 1944 


September  20. 1916-Jaiiuary  17. 1918 

February  1, 1918-April  IS,  1919 

April  16. 1919H^ivust  12. 1919 

August  19. 1919-Septnnber  30, 1919 

October  1. 1919-liiie  22. 1920 
Jim  23. 199Mtantaf  St.  IfSl 
JMMiy  1. 1932-Ai«Mt  8. 1937 

October  1. 19a(hApil  2011934 
May  1. 1934-NMWitar  7. 1942 
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W.  H.  KENERSON 
ActlBg  EjMoUf  8>cwliiy»  WRC 
Executive  Sasivtnjr,  NBC 
Execothe  Secretary,  NAS  and  NRC 

GEORGE  B.  DARLING 
ExecBtive  Secieivy,  NAS  and  NRC 

G.  DONALD  MEID 
Actfev  BxwDtive  Secraluy,  NAS  and  NRC 

RAYMOND  L.  ZWBMER 
Acting  Executive  Secretary.  NAS 
Executive  Secretary,  NRC 
Executive  Secretary,  NAS  and  NRC 

G.  DONALD  MEID 
Acting  ExMutive  Secretary,  NAS  and  NRC 

S.  DOUGLAS  CORNELL 
Executive  Secretary,  NAS  and  NRC 
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Nowiber  9,  1942p^^  29. 1943 
April  30. 1943-Jiiiie  30. 1944 
July  1. 1944-Octolier  31, 1945 


NombK  1. 1945-laM  12, 1946 


JoM  13, 1946-F«teviiy  28, 1947 


March  1,  m7-April  26.  1947 
March  1.  1947-Apra  26,  1947 
April  27, 1947-June  30, 19S0 


inly  1, 1950-November  16. 1952 


November  17. 1952-June30. 1965 
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EXECUTIVE  ORDER 

ESTABLISHMENT  OF  SCIENCE  ADVISORY  BOARD  UNDER  THE 
NATIONAL  RESEARCH  COUNCIL. 

The  National  Research  Council  was  created  at  the  request  of  President 
Wilson  in  1916  and  perpetuated  by  Executive  Order  No  2859,  signed  by 
President  Wilson  un  May  11,  1918.  In  order  to  carry  out  to  the  fullest  extent 
Che  intent  of  the  above  Executive  Order  there  b  hereby  created  a  Science 
Advlwry  Board  with  authority,  acting  through  the  nuKhisierx  and  under  tlie 
jurisdiction  of  the  National  Academy  of  Sciences  and  the  National  Research 
Council,  to  appoint  oomniitlecs  to  deal  with  specific  probfems  in  the  various 
departments. 

The  Science  Advisory  Board  of  the  National  Research  Council  will  consist 
of  the  following  members  who  are  hereby  appointed  for  a  period  of  two 


Karl  T.  Compton,  Chairman.  President,  Masnchusetts  Institute  of  Technol- 
ogy, Cambridge.  Massachusetts. 
W.  W.  Campbell,  President,  National  Academy  of  Sdenoes,  Washington, 

D.C. 


yean: 
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Isaiah  Bowman,  Chairman.  National  Retcarch  Coundl;  Director,  American 

Geographical  Society,  New  Yorit  City. 
Gano  Dunn,  President,  J.  G.  White  Engineering  Corporation,  New  York 

City. 

Rrank  B.  Jevifctt,  Vke-Presdenc,  American  Tdephone  and  Tefegmph  Gom- 
pany;  Pnendcni,  BcD  Tdephone  Laboratoriei,  Incorporated,  New  Yorit 

City. 

Charles  F.  Kettering,  Vice-President,  General  Motors  Corporation;  PreB> 
dent.  General  Motors  Research  Corporation,  Detroit,  Michigan. 

C.  K.  Leith,  Professor  of  Geology,  University  of  Wisconsin,  Madison,  Wis- 
oottMn* 

John  G.  Merriam,  Preadent,  Carnegie  Imrifwtion  of  Waihington,  Wathing- 

ton,  D.C. 

R.  A.  Millikan.  Director,  Norman  Bridge  Laboratory  of  Physics,  and  Chair- 
man of  the  Executive  Council,  California  Institute  of  Technology, 
Pasadena,  California. 

fBANXUN  D.  BOOSBVILT 

The  WHm  House, 
J^3l,  i93J. 

[No.  6as81 
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EXECUTIVE  ORDER 

APPOINTMENT  OF  ADDITIONAL  MEMBERS  TO  THE  SCIENCE  ADVISORY 
BOARD 

Hie  following-named  persons  are  hereby  appointed  as  additional  members 
of  the  Science  Advisory  Board  established  by  Executive  Order  No.  6*38,  of 
July  31.  1935: 

Roger  Adams,  fHrofeaor  of  organic  chemiitry  and  chainnan  of  the  depait- 
ment  of  chemistry.  University  of  IlUnois,  Uiliana,  UbioiB  (pvesident-cieGt 

of  the  American  Chemical  Society). 
Simon  Flexner,  director  of  the  laboratories  of  the  Rockefeflcr  Institute  for 

Medical  Research,  New  York  City. 
Lewis  R.  Jones,  professor  emeritus  of  plant  pathology.  University  of  Wiscon- 
sin, Madison,  Wisconsin. 
Frank  R.  LiOie,  Andrew  MacLeish  distinguished  service  professor  of  aoology 

and  embryology,  and  dean  of  the  division  of  the  biologicai  sciences^ 

University  of  Chicago,  Chicago,  Illinois. 
Milton  J.  Rosenau.  professor  of  epidemiology.  Harvard  School  of  Public 

Health,  Boston,  Massachusetts. 
Thomas  Parran,  Stale  conniu&sioner  of  health  of  New  Yorli,  Albany,  New 

York. 

The  term  of  office  of  the  perstms  herein  appointed  shall  terminaie  on 
Julys".  IMS- 

FRANMJLIN  D.  ROOSEVELT 

I  HE  White  House, 
Maf28,I934. 

[No.  6715] 


v^ol^y lighted  material 


Appndml  I  655 


EXECUTIVE  ORDER 


CONTINUATION  OF  SCISNCE  ADVISORY  BOARD  UNDER  THE  NATIONAL 
RESEARCH  COUNCIL 

•  The  Science  Advisory  Board  under  the  National  Research  Council,  es- 

talished  by  Executive  Order  No.  6238,  of  July  31,  1933,  as  amended  by 
Executive  Order  No.  6725,  of  May  28,  1934,  is  hereby  extended  from  July 
31,  1935,  to  December  1,  1955,  with  its  present  membership, powers, and 


nuinnjND.  ioo«vilt 

The  White  House, 
Jufy  IS,  1935. 

[No.  7100J 
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Abbe.  Oevdand.  1S8.  141. 145. 206 
Abbot.  Chariet  G..  2Mn.  304,  S87. 579 

Abbot,  Henry  L..  160,  207.  M5 
Abtl.  John  J..  202.  409 
Abelson.  PhUip.  418 

Adams. John Q..  M.  12. 18, 19.S1II.  138ii 

Adams,  John  T..  7.  8 

Adams.  Roger.  316.  351.  360.  411.  413. 

487ii.  488.  42811.  4S0.  437.  453.  457. 

511. 513 

Adams.  Samuel.  8 
Adamson.  Keith  F.,  386 
Adnan.  £.  O.,  518 

Agaim.  Akmidcr.  105.  118.  119.  122. 

130.  142.  149.  149n.  150,  157,  160. 

162n.  165-167.  167n.  168-179,  186, 

186n.  187-189.  192,  498 
Aganiz.  Ccdle  Braun,  167 
AfMrii.  Lonit.  8611.  Sft^.  44-46.  46n. 

48-50.  52,  56.  57.  59-61.  63-^7.  67n. 

71, 7I11, 75, 74. 76, 78, 89ii,  90. 9S.  94, 


96-09.  105.  110,  111.  lis.  119,  121, 
122. 126. 142, 144. 157, 167-169.2180. 

275.  498 
Akeley,  Charles  Ethan.  292 
Albert.  Ruth.  270 
ARMight.  Hofsoe  M..  298 
Alexander.  Charles  A.,  49b 
Alexander,  Harriet,  28 
Alexander.  John  Henry,  66, 75n,  77n,  80, 

81. 89n.  96.  lOSn 
Aianmlcr.  Stephen.  58.  64.  67.  78.  75, 

91.  94 
Alexis,  Carl  O..  558 
Allison.  Samuel  K.,  425n 
AlMon.  KVUfauB  B.,  144 
AKarez.  Luis.  W..  404 
Ames.  Joseph  S..  181,  228.  262.  S21ii, 

328.  329.  502n 
Ampere.  Andr6-Marie.  24 
Andcnoo,  Gwl  Dl.  457 
Anderson.  Clinton  P.,  464 
Andcnoo,  Herbert  L..  586 
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Angell.  James  R.,  248n.  307n 
Arago,  Dominique  Francois.  24^  30^  62 
Argelander.  Friedrich  W.A.,  ai 
Arnold.  Henry  U.  (Hap).  589 
Astin.  Allen  V.,  541-548.  542 
Atwood.  Wallace  W.,  Jr..  ill 
Auwers,  Arthur  Julius,  lfi8 


Babson,  Roger  W..  307n 

Bache.  Alexander  Dallas.  15.  17.  1&-22. 

22n.  23,  23n,  24-30.  3 In.  33.  35.  35n, 

36.      39, 40n.  4 1-44. 44n.  45, 46, 46n. 

49-53.  56-60.  62,  63,  65-67.  69,  7L 

7ln,  73.  74,  76-78.      84.  89n. 

90-101.  103.  104,  110.  115.  122,  134. 

149.  171.275.  483 
Bache.  Mrs.  A.  D..  98.  98n.  mO 
Bacher.  Robert  F.,  404,  425.  553n 
Bacon,  Frands,  2,  4,  5,  35 
Baer.  Karl  Ernst  von.  91 
Bainbridge.  Kenneth  T..  425 
Baird.  Spencer  F..  35n.  62,  72,  76n.  93, 

106n,  Uln.  Lli  12L  132.  139n,  186n, 

2Q6,4iffi 
Baker,  Newton  D.,  209.  211 
Baker.  William  O..  553q 
Bakley,  James  R.,  559 
Bancroft,  Wilder  D..  248 
Bard.  Ralph  A..  455n 
Barlow,  Joel.  10.  !_L  12 
Barnard,  Frederick  A.  P..  65,  6L  Ti,  7ln, 

74,  85,  88,  89n,  9L  96,  98,  1 17n.  120. 

126 

Barnard.  John  C.  6L  74,  89n.  9L  98 
Barrows,  Albert  L..  268,  269.  270.  322n. 
344 

Bartlett.  William  U.  C,  65 
Bartram,  John,  6 
Basalla,  George,  30 In 
Bascom.  Willard.  559 
Batt,  WUliam  L.,  345 
Baxter,  James  P..  427n 
Beadle,  George  W..  49 In 
Beams.  Jesse  L..  386,  418,  425n 
Beard.  Charles,  323n 
Beauregard,  P.G.T.,  42 
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House,  Edward  M..  212.  29fi 
Hovde.  Frederick  L..  ^  529 
Howe,  H.  E.,  287n 
Howe.  Henry  M.,  20L  226,  245,  248 
Howell,  William  Henry.  202,  S^L  32 In. 

322.  S22n.  323n.  324 
Hubbard,  Gardiner  G.,  142 
Hubbard,  Joseph  S.,  65,  76n,  78,  90.  91* 

lOSn 

Hughes,  Charles  Evans.  212,  29& 

Hull.  Callie,  220 

Humphrey,  Hubert  H^ 

Humphreys.  Andrew  A.,  66,  77n,  89n, 

97,  97n,  106n,  132 
Hungerford,  Henry  James,  11 
Hunsaker,  Jerome  C,  400.  lOL  428, 430. 

435.  436.  438.  453.  462.  4M 
Huntington,  Ellsworth.  261.  26 In 
Hutcheson,  John  A.,  522 
Hutchinson,  Gary  T..  2j2,  m  223 
Hutchinson,  G.  Evelyn,  589 
Hutchinson,  James,  8 
Huygens,  Christian,  2 

Ickes,  Harold,  SOOn,  S59,  36L  5M. 
Isaacs,  John  D.,  53A 


Iselin,  Columbus  O.,  505n 
Isherwood,  Benjamin  F.,  88 
Ives,  Herbert  E..  322 

Jackson,  Andrew,  Ifi 

Jackson,  Dugold  C,  266. 341, 343n,  365n 

Jacobsen,  C^rlyle,  522 

James,  William,  175,  187n 

Jefferson,  Thomas.  L  8,  10,  11 

JefTries.  Zay,  542 

Jenks,  Albert  E.,  264n 

Jewett.  Frank  B..  215,  243,  245.  277n. 
287.  288n.  290,  296n.  298.  309,  32 In, 
S22n.  342,  343,  343n,  351-353.  368. 
S75n,  376,  37L  380,  382-412.  412n, 
4 13-^32. 434-439.  44 446n.  448, 
469n.  470-473.  473n,  474,  175,  477. 
502,569 

Jobling,  James  W.,  SS6n 

Jc^nson.  Andrew,  12,  104 

Johnson,  Edwin  C.  452.  454 

Johnson,  S.  W.,  64n 

Johnson,  Samuel,  468 

Johnston,  John,  226,  24fi,  32 1  n 

Jones,  John,  8 

Jones,  Uwis  R.,  291,  296.  360,  32fi 

Jordan,  David  Surr,  fi2 

Joule,  James,  26 

Joyce,  James  W.,  511.  51Sn 

Judd,  Charles  H„  3&Q 


Kapbn,  Joseph.  542 
Kavanagh,  Thomas  C,  520 
Keefer,  Chester  S.,  410 
Keith,  Arthur,  876 

Kellogg.  Vernon  L..  226,  248.  253n.  254. 

25.').  257.  258.  260.  264.  268.  277.  278. 

287n.  289n,  290n,  294.  30fi,  302.  307n, 

320, 32 In,  324,500 
Kelly,  Howard  A.,  202 
Kelly.  Mervin  J.,  542,  543 
Kelvin  (William  Thomson),  26 
Kenerson,  W.  H„  288n 
Kennedy,  John  F..  573,  574,  579.  58L 

588.  590-592 
Kcnnelly.  Arthur  E.,  308 
Kepler,  Johannes,  2 
Keppel,  F.  P.,  288n 
Ketchum,  Bostwick  H„  53fi 
Kettering.  Charles  F..  342,  342n.  352 
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Keurcn.  A.  IL,  440 

Kevles.  Danid  J..  297n 

Khrushchrv,  Nikiu,  '>4^ 

Kidder.  Alfred  V..  245n.  3l6n 

Kilgore.  Harlcy  M..  446,  446n.  447,  448. 

450-453.  458.  459.  iSih. 
Killian.  James  R..  526n.  552.  553*  553n. 

554.  554n.  555,  523 
Kimmel,  Louis  O.,  412 
King.  CUrente.  LIS.  128-130.  122.  IM 
Kingsley.  J.  Donald.  4fi4 
Kinsey.  Alfred  C.  263 
Kinzel.  Augustus  B..  5fi9-'i7 1 
Kirner.  Waller  R..  4JJ 
Kirdand.  Jared  P..  103n 
Kistiakowsky.  George  B..  4_LL  423,  506, 

553n,  554n.  573,  574,  577,  578,  589n 
Klopstez,  Paul  E..  41 1 
Knopoff,  Leon.  583 
Koczy.  Friu.  505n 
Koepfli.  Joseph.  513,  5I3n.  Mi 
Krug.  Julius  A..  464 
Kuhn.  Adam.  8 


Ladd,  Harry  S..  558*  533 
LaDucer.  Marguerite.  22Q 
Lafayette,  Marquis  de,  L3 
Lamb.  Arthur  B..  296 
Land.  Edwin  FL,  553n 
Landis.  James  N.,  ^70 
Langevin.  Paul.  23D 

Langlcy.  Samuel  P..  Uln.  118.  138,  143. 

144,  169,  178,  218,  213 
Langmuir.  Irving,  4Q7 
Laufer.  Berthold.  245n 
Lavoisier,  Antonine  L..  326n 
Law.  Thomas,  1  i 

Lawrence.  Ernest  O.,  25L  419^20. 42 1  n, 
422.  422n.  423,  424,  424n,  4M 

LeConic,  John  L..  65, 67, 68, 77n.  89n.  93 

Lee.  Milton  O..  3ia 

Leersmahers.  John.  29 In 

Leibniz,  Wilhelm.  2,  3,  4 

Lesley.  J.  Peter.  60,  64,  6L  68,  2 In,  73, 
7L  2a.  78n.  95,  103n.  L52 

Lesley.  Mary,  123n 

Lesquereux,  Leo,  64,  76n.  93,  121 

Levinson.  Horace  C,  463n 

Lewis.  Warren  K.,  423 

Liebig,  Justus  von,  L52 


Licbow,  Averill  A..  497 

Lifton.  Robert  J..  496n 

Light.  Margaret.  220 

Lilienthal.  David,  136.  4M 

Ull.  Gordon.  558-560 

Leidy,  Joseph.  45, 61,      67, 72n.  73-75. 

76n.  103.  14Q 
Leith.  Charies  K..  232.  353^  323 
Ullie,  Frank  R..  262. 297, 298n.  302, 303. 

32 In.  322n.  323,  330n.  332.  336.  34i 

344  .  360.  365n.  369-374.  374n.  375» 

S75n, 37&-381.  500-502 
Lincoln,  Abraham,  56,  59.  90,  275 
Linctiln,  Robert  T.,  133 
Lindbergh,  Charles,  3fi& 
Liniuius.  C^rolus,  43 
Litde.  Arthur  D..  2HQ 
Livingston.  Robert,  76n 
Locke,  John,  2 
Loeb.  Robert  F..  482,  526n 
Lommel.  Eugene.  35n 
Long,  Ray.  307n 

Longstreth.  Miers  F.,  66,  76n.  77n,  lOSn 

Loomis.  Alfred  L.,  404,  420 

Loomis.  Dan,  220 

Loomis.  Elias.  62,  72,  II& 

Lovering,  Joseph,  1 18.  332 

Lowry.  Rt^rt,  L44 

Ludwig,  Karl.  476 

Lurie.  Edward.  43,  I69n 

Lyman.  Theodore.  144.  22 In 

Lyon,  George  M.,  492n 


MacArthur.  Douglas.  477,  41iQ,  323 

Mac<:allum,  WiUiam  G..  226 

McC:ann.  William  S..  463 

McClean.  John.  3 In 

McClung,  C.  E.,  242.  376, 300 

McCormick,  John,  332 

McCoy,  George  W.,  336n 

McDougal.  D.  T..  260 

McElroy,  William  D..  323 

Made,  Elizabeth  Hungerford  Kcate.  12 

McGec.  William  J..  169n 

McKinley,  William,  L24 

McMahon.  Brien,  455,  436.  428 

McMillan,  Edwin  M..  546n 

MacNider,  WiUiam,  32fi 

Madison,  James,  8,  10 
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Magnuson.  Warren  C,  450-452.  454. 

457^59.  465.  4fi2 
Mahan.  Dennis      63n.  6&  77n.  89n.  90n 
Maki.  Hiroshi.  1S7 
Mall.  Franklin  P..  2D2 
Manning,  Van  211 
Marcou.  Jules.  64 
Marsh,  George  P.,  I77n 
Marsh.  Othnid  C.  MS,  124.  ISOn, 

13L  132.  135. 136.  IM.  139-141.  141n, 

142.  142n.  143-151.  i5ln.  152-157. 

158.  I62n 
Marshall.  George  C,  392,  423 
Marshall.  Thomas  R..  IM 
Marvin.  Charles  F..  203.  203n,  213 
Mason.  Max.  262.  32 1  n.  344 
Mathews.  Edward  B..  243 
Maury.  Matthew  F..  S5n.  40,  84-86.  9Q 
Maxwell,  Arthur,  559 
MaxweU.  James  C.  26,  143.  168n 
May.  Andrew  J..  439^4 1. 452. 452n.  4M 
Mayer,  Alfred  M..  327n 
Mayo-Smith,  Richmond.  177n 
Mayor.  Alfred  G.,  493 
Mayr,  Ernst.  589n 
Mead.  Margaret,  4 16n 
Meek.  F.  B..  106n.  LL3 
Mees.  Charles  E.  K..  291  n 
Meid.  G.  Donald.  288n.  408 
Meigs.  Josiah,  LL  12 
Meigs.  M..  98.  I06n.  144.  145.  152 
Meitner.  Lise.  3&5 
Mellon.  Andrew  W.,  228.  294.  296 
Mendd.  Gregor,  3DQ 
MendenhaU.  ChaHes  E..  22 In,  225.  24a 
Mendenhall.  Thomas  C.  143.  153.  154n, 

L55 

Merck,  George  W.,  4J3 
Merriam.  Charles  E.,  361 
Merriam,  C.  Hart.  175.  186.  I87n 
Merriam.  John  C,  226,  236n.  244.  246- 

248. 260. 277.  278.  283. 285.  287.  287n. 

292-293. 296.  298.  298n. 303. 304. 320. 

32ln.  322n.  348,  351-353.  S5L  360, 

362.  S65n.  372,  485^  50In 
Meyer.  Frederick.  112 
Meyerhoff,  Howard.  459.  508 
Michelson.  Albert  A..  143^  163,  178, 

22 In.  276-278.  348.  370.  37 1 .  384.  5flA 
Middlcton,  William  S..  586,  582 
Miles.  Walter  R.,  316 


Miller,  Byron  S.,  456 

Miller,  Dayton  C.  326 

MiUer,  Neal  E.,  589n 

Miller,  Watson  B.,  464 

Millikan,  Robert  A.,  143,  168n.  209. 

214-216.  222n,  223n.  224,  224n.  225, 

225n.  226,  233-234.  236n.  237,  237n. 

238-239.  247-250.  252.  260.  262-268. 

272.  281-285.  286n,  288, 294.  296,  29H. 

298n.  302.  306n,  32L  321n.  322n. 

323-325. 344. 351-353. 370. 375n.  436. 

52fi 

Mills.  Wilbur  D.,  459.  465,  466 
Milne-Edwards.  Henri,  3L  91 
Mitdiell,  Samud  A.,  326 
MitcheU.S.  Wdr,  9. 125n,  ISfi.  17L  187n. 

194.  589 
MitcheU.  Wesley  C.  361 
MitchdI.  William.  520 
Moc.  Henry  A..  449,  465,  590 
M<Aler.  Fred  L..  386 
Mohorovidc.  Andrija.  559 
MoU.  Gerard.  28 
Moore.  Eliakim  H^  175 
Moore.  Henry  F..  499 
Moore.  Joseph  £L.  319 
Moreau,  G.,  88 
Morgan,  John  T..  8,  148 
Morgan,  Lewis  Henry.  LL8 
Morgan,  Thomas  Hunt.  IM.  277.  287n, 

294.  296.  299-316.  320 
Morgenthau,  Henry,  428 
Morley,  Edward  W..  163,  282 
Morris.  Joseph  C,  406 
Morse.  Edward  S.,  187n 
Morse.  Marston,  416.  482 
Morse,  Philip  M..  463 
Morse.  Samuel  F.  B..  25,  28,  38 
Morton.  John  J..  492n 
Mueller.  Frederick  H„  543 
Muller,  Hermann  J..  30L  30 In.  SU,  535 
MuUiken.  Robert  S..  423 
Munk,  Walter.  55ii 
Murdock.  George  P..  489n 
Murphree.  Eger  V..  42 In.  424 
Murray.  John.  499 
Mussolini.  Benito.  382 


Ned,  James  V.,  491.  497 
Nesmeyanov.  A.  N..  546 
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Newberry.  John  Strong.  52.  65.  67.  73. 

122.  lao 

Newcomb,  Simon,  6In,  I05n.  106,  1 13, 
124-125.  12L  ISO.  138,  143-145.  147n, 
152.  163.  165.  166.  169.  170.  176 

Newman,  James  R.,  Ijfi 

Newmark.  Nathan  M..  52Q 

Newton.  Hubert  A.,  64,  67,  25,  89n.  98^ 
n7n,  143 

Newton,  Isaac,  2 

Nichob,  Edward  L.,  154n,  115 

Nier.  Alfred  O.  C,  386 

Norman,  A.  Geoffrey.  532 

Noyes,  Alfred  Lloyd,  287 n.  Ill 

Noycs,  Arthur  A  .  176,  185,  200,  209, 
211.  21Sn.  214-216.  221n.  226.  22L 
236n,  239,  248n,  260,  322,  322n.  324 

Noyes.  W.  Albert,  Jr.,  465,  508 

Noyes,  William  A.,  L&l 

Nystrom.  John  W..  68 


Ochs.  Adolph  S..  307n 
Odcgaard.  Charles.  580,  547 
Odgers.  Merle  M.,  44n 
Odishaw,  Hugh,  582 
Oersted,  Hans  Christian,  2i 
Ohm,  Georg  Simon,  35,  35n 
Oliphant.  Marcus  L.  E.,  424n 
O'Mahoney,  Joseph  C.  48 In 
Oppenheimer,  J.  Robert,  454.  456.  458. 

479.  511.  526n,  589n 
Osborn,  Henry  Fairfield,  163,  179,  185. 

200.  283 
Osgood,  Wilfred  H^  2D4 
Osier.  William.  202 
Owen,  Robert  Dale.  19, 30 


Paddock,  Franklin,  1 L2 
Palade.  George  E..  589 
Palmer.  W  W..  443 
Parke.  Thomas.  8 
Parker.  George  R,  2IM 
Parran,  Thomas,  360 
Pascal.  Blaise.  2,  3 
Pascal,  Eliennc,  3 
Patman,  Wright.  447.  448 
Patterson.  Robert  P.,  454.  461.  464 
Pauling,  Linus,  457.  589n 
Pearce,  R.  M.,  226 


Pearl,  Raymond.  284n,  287,  287n,  32 In 

Pegram,  George  B.,  386. 118 

Peirce,  Benjamin,  39, 44,  46n.  49.  50.  52. 

59,62,6i6L7L7ln,  73,74,  76n.  77. 

89n.  90,  iil  94,  95n,  96,  96n,  98,  99. 

105.  106.  108,  108n,  LUL  IIL  122^  129. 

142,  157,225 
Peirce.  Charles  Sanders.  118,  IM,  143, 

169.  187n.  313 
Pendleton.  George.  144 
Pennybacker.  Isaac  S.,  Lii 
Pepper.  O.  H.  Perry,  413 
Pershing.  John  J.,  232n 
Petty,  William,  3 
Picard,  Emile,  283n 

Pickering,  Edward  C,  MB.  143,  [44,  169. 

213n.  215 
Pickering.  William  N.,  553 
Pierce,  John  R.,  520 

Pinchot,  Gifford,  L52.  Ififfi.  167n.  l&L 

I82n.  184.  206n 
Pinckney,  Charles,  Ul 
Piore,  Emanuel  R.,  547.  554 n 
Planck.  Max  Karl,  180 
Playfair,  Lyon.  142 
Poillon.  Howard  A.,  34< 
Poinsett.  Joel  R  .  12,  13 
Polk,  James  K.,  18 
Pomeroy.  W.  B..  264n 
Porter,  Stephen  G..  302 
Pound,  Roscoe,  307n 
Pourules,  Louis  Francois  de,  64 
Powdl,  John  Wesley,  m,  124,  128,  130. 

130n,  ISI-I3S.  138,  142n.  145,  I4L 

148.  15ln,  153.  \ML  I60n.  218,442 
Preble,  Edward  A.,  204 
Preston,  William  C,  19 
Priest,  J.  Percy,  480. 181 
Priestley,  Joseph,  8,  24 
Pritchard,  Donald  W.,  538,  538n 
Pritchett,  Henry  S..  HL  228,  296 
Pulitzer,  Ralph,  307n 
Pupin,  Michael  L*  I7»-176.  212.  214. 

262. 32H 
Purcell.  Edward  M.,  553n 
Pusey,  Nathan  Marsh,  590 
Putnam.  George  M.,  307n 

Rabi.  Isidor  L  404,  455,  454^  456.  SLL 

526n.  554n,  589n 
Rand,  Charles  F.,  29Q 
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Rankin.  Helen.  22fi 

Ransome,  Frederick  L.,  248,  252.  256n, 

257n.  2M 
Redndd,  WiUiam  C,  46n 
Redman,  John.  8 
Reichelderfer.  Francis  W..  203n 
Reid.  H.  Fielding.  206 
Reingold,  Nathan.  6 1  n 
Remscn,  Ira,  6L  139,  163,  166,  I79-18S. 

183n.  184»193.  193n.  194-201.  220. 

277n 

Renn.  Charles  £.,  556 

Ren  wick,  James,  Jr.,  29 

Revelle.  Roger.  505n.  532,  538^  558^  559, 

562.  589n 
Reynolds,  Neva.  22Q 
Rhoads,  Cornelius  P.,  492n 
Rice,  Edwin  W..  Jr.,  228,  23 1 n 
Richards,  Alfred  Newton.  298,  40(M01. 

410.  427n.  430,  436,  45L  475-517.  525 
Richards,  Theodore  W..  282,  113 
Richtmyer.  Lloyd  K.,  262, 322n,  326-328. 

334-336.  3S6n 
Riley,  Gordon.  505n 
Rinehart,  Mary  Roberts,  307n 
Ripley,  S.  Dillon,  579 
Rittenhouse.  David.  6,  10,  112 
Ritter,  William  E.,  260 
Rivers.  Thomas  M.,  412,  491 
Robbins.  W.  J.,  297n 
Roberu,  Richard  B.,  386 
Robertson,  Howard  P.,  554n,  58(L  5&1 
Robeson,  George  M.,  1 12n,  1 13 
Robinson.  Henry  M.,  296 
Rockefeller,  John  D.,  170,  264n 
Rodgers.  John.  53.  66.  77n.  78n,  89n,  90, 

98 

Roentgen,  Wilhelm  Conrad.  169,  IBD 

Rogers.  Edith  Nourse,  307n 

Rogers,  Fairman.  44.  63.  71.  77.  80.  88i 

89n,       103.  104n,  125,  126n,  I57n 
Rogers.  Henry  D  .  26,  39,  6L  136 
Rogers,  Robert  E.,  65,  6L  72,  74,  75,  76n. 

103n.  104n,  1 18n 
Rogers,  William  Barton.  45.  61,  62.  64. 

65.  67.  68n.  71-74.  103n,  118n.  121n, 

126.  130.  132. 134-189 
Rollefson,  Ragner.  513n 
Rood,  Ogden  N.,  98,  99,  1 19 
Roosevelt,  Franklin  D.,  350,  560,  364. 

366-368.  372,  373, 12^  382,  385. 392n. 
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399,  423,  428,  4iL  411r=441,  448,  M9 
Roosevelt,  Theodore,  173,  174,  180,  18_L 
183.  UJ4 

Root,  Elihu,  228,  237,  237n.  27L  288n, 

296.  296n 
Roper.  Daniel  D..  350.  355 
Rosenau,  Milton  J.. 
Rosenwald,  Julius,  296 
Rossby,  C.  G.,  203n 
Rowe,  Hardey  W.,  456.  46 In 
Rowland,  Henry  A.,  138.  IM,  153,  154. 

176n 

Royce,  Josiah,  176,  187n 
Rubey,  William  W.,  469,  504,  522,  523, 
558 

Rudolph.  Walter  M..  513n 
Ruggles,  Samuel  B.,  87n 
Rush,  Ben>min.  8,  10, 1& 
Rush.  Richard.  8,  9,  12,  18,  19 
Russell,  Henry  N..  305 
Russell.  Robert  P.,  405,  411 
Rutherford.  Ernest,  198,  313 
Rutherford,  Lewis  M  .  64, 67, 7 In.  74,77, 

as,  89n,  91.  95.  96.  98.  107.  108.  119 
Ryerson,  Knowles  A.,  488 


Salmon.  Thomas  W..  263 

Sargent,  Charles  Sprague.  159,  160,  162, 

I67n,  m 
Saunders,  F.  A..  262 
Saunders,  Harold  E.,  55Q 
Sawyer,  Charles  W.,  541 
Saxton,  Joseph,  64n,  65,  7 1  n,  84j  88, 89n, 

96,  106n,  142 
Scatchard,  George,  428n 
Schaeberle,  John  M.,  318 
Schaefcr,  Milner  B.,  505n 
SchaefTer,  George  C,  61,  87n 
Schufeldt,  R.  W.,  15 In 
Schuster,  Arthur,  194 
Scoville.  Herbert,  Jr.,  554n 
Scripps,  Edward  W.,  260 
Scudder,  Samuel  IL,  142n.  143 
Seaborg,  Glenn  T.,  422, 422n,  456 
Seaton.  WiUiam  W..  19 
Seitz,  Frederick,  284n.  285n,  286n.  302n. 

516,557,565=594 
Seward.  William  FL,  90,  92 
Shannon.  James  A.,  568 
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Shaplcy.  Harlow,  455^  4^  465. 468.  508. 

Shepard.  Alan  B.,  585 

Sherman.  Henry  C,  376 

Sherwood,  Thomas  K.,  570 

Shippen.  William,  Jr.,  8 

Shoemaker.  C.  W.,  U  In 

Silliman,  Benjamin.  Jr.,  13.  61,  64.  69. 

7ln,  73,  74,  80,  8L  89n,  9L  120,  121, 

140,  132 

SiUiman,  Benjamin,  Sr.,  25, 26,  SO.  ^  S& 

6L  64,  66,  6L  67n.  69,  77,  103n.  L42 
Sinclair,  Upton,  182 
Siplc.  Paul  A..  542 
SkiUing.  John  B.,  570 
Slater.  John  C.  ild 
Sloan,  Alfred  P.,  307n 
Slouon,  Edwin  £.,  260 
Smith,  Cyril  S.,  456 
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AD-X2.  M1-M4 

AEC  (^ee  Atomic  Energy  Commission) 
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American  Telephone  and  Telegraph  Co., 
384 

American  University  (fee  also  universities), 
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fission  bomb.  419,  420,  421 
leukemia,  494 
survivor  studies,  491-497 
testing,  533n 
atomic  energy,  £78^  479.  534.  534 
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loyalty  issues,  478-^79.  48 In 
Atomic  Energy  Commission,  435.  456. 
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Bache  bequest  (see  nas) 

Bache  estate  {see  also  nas,  Bache  Fund),  98. 
98n, lOln 

bacillus  bomb  (s^r  Japan) 

baaeriological  agents,  -544 

Baily's  Beads.  8 
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College  of  Physicians  of  Philadelphia,  8=9 
Transactions,  9 

Colonial  Fellows  (^ee  Royal  Society) 

Columbia  Historical  Society,  116n 

Columbia  River  Basin,  development,  352 

Columbian  Institute  for  the  Promotion  of 
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